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ABSTRACT
Gin induced lint quality problems (neps, short fiber 
content, seed-coat fragments and reductions in lint turnout) 
need the consideration of the entire cotton production system. 
Genetic traits could help reduce seed-cotton trash and/or 
improve cleanability at the gin.
Twelve near-isolines involving four leaf shapes (okra, 
semi-okra, super-okra and normal), two bract types (frego and 
normal), two leaf-pubescence levels (semi-smoothness and 
hairy) and certain trait combinations were grown during 1985, 
1986, and 1987 at three locations in Louisiana (Alexandria, 
Bossier City, and St. Joseph) , and harvested with a spindle- 
picker. Seedcotton samples were ginned on a cut-down version 
of a commercial gin under a controlled environment, constant 
feeding rates, and with zero, one, and two lint cleaners. An 
inclined sieve inside the trash chamber of the Shirley 
Analyzer allowed the separation of motes and leafy material. 
Nep content was determined by the U.S.D.A. method.
The use of the inclined sieve inside the Shirley Analyzer 
helped clarify the behavior of the traits by separating the 
leafy material and motes components in the non-lint visible 
fraction.
xiii
Semi-smooth isolines (t3) were associated with reduced 
number of motes at the wagon (22% reduction compared with the 
normal pubescent counterpart) and with improved seed-cotton 
small-leaf cleanability (+12%). In addition to decreasing the 
small-leaf percentage in the feeder apron by 20%, super-okra 
leaf shape reduced the number of motes (15%); both traits 
(semi-smoothness and super-okra) ended with the same level of 
leafy material and grade index after one lint cleaner as did 
the check after two lint cleaners. The open-canopy and frego 
bract cottons had more small-leaf wagon trash than the check 
(21 and 12%, respectively), but the differences disappeared 
at the gin stand. Frego bract isolines had lower levels of 
leafy material in the lint than their normal bract counter­
parts at any level of lint cleaning.
None of the traits affected the number of neps at zero, 
one, or two stages of lint cleaning; micronaire and fiber 
length had the highest direct effects on the nep counts 
according to the path analysis, but did not explain the 
majority of the variability found in the data.
xiv
INTRODUCTION
Mechanical methods of harvesting G. hirsutum L. cottons 
that came into extensive use in the United States following 
World War II, placed additional pressures on the cotton gin 
not only because the new methods produced trashier seed-cotton 
but also because they shortened the ginning season (Moore, 
1977). Stems, leaves, carpels, bracts and weedy material 
became a common part of the non-lint content of machine- 
harvested seed-cotton (Moore and Merkle, 1953; Bowman and 
Jones, 1982).
These problems were partially solved by installing 
additional seed-cotton trash-extracting and lint-cleaning 
equipment at the gin (Baker and Griffin, 1984) , and by 
developing higher capacity ginning machinery (Colwick et al., 
1984) .
The cotton gin enhances the value of the cotton by 
separating the fiber from the seed and by removing moisture 
and foreign material while blending and packaging the lint; 
however, neps, seed-coat fragments, and short fiber content 
increase during gin processing while foreign matter levels 
decrease (Mangialardi, 1985; Anthony et al., 1986; Anthony and 
Bragg, 1986; Hughs and Lalor, 1986; Baker, 1987) .
The presence of an excessive number of neps adversely 
affects spinning performance, yarn appearance, and uniformity
1
2of dyeing (Locker and Ernst, 1971; Baker and Griffin, 1984; 
Wade and Rainey, 1985) . Whereas some neps are formed during 
seed-cotton cleaning (Griffin and McCaskill, 1969; Leonard, 
1969), research findings indicate that most neps are created 
by saw gin stands and saw lint cleaners (Chapman and Stedrons- 
ky, 1959; Mangialardi, 1985; Anthony et al., 1987; Sasser and 
Hinkle, 1988) .
An excessive short fiber content can cause increased 
manufacturing waste, lowered yarn strength, fuzzy yarn, and 
other imperfections (Baker and Griffin, 1984; Anthony, 1985; 
Anthony et al., 1986). Changes in short fiber content during 
gin processing are directly related to the fiber moisture 
during fiber/seed separation and lint cleaning, as well as the 
ginning rate (Anthony, 1985), and guantity of lint cleaning 
used (Baker et al., 1977; Griffin and Lalor, 1984; Mangialar­
di, 1985). Thus, there is a trade-off between cleanliness on 
one side, and nep content and short fibers percentage on the 
other.
The non-lint or trash, if not removed at the gin, must 
be extracted at the textile mill (Perkins et al., 1984). The 
latter process pulverizes a portion of the trash which is 
emitted into the air as microscopic dust particles. The dust 
is associated with a lung disorder, byssinosis or "brown lung" 
disease in susceptible mill workers (Bowman and Jones, 1982; 
Lalor, 1982). In addition, advanced textile manufacturing 
speeds and technologies have forced increased interest in the
cleaning of cotton to improve processing efficiency (Bragg et 
al., 1987), especially in non-ring systems where impurities 
lead to interruptions in the spinning process (Deussen, 1989) .
Excessive lint cleaning can decrease lint turnout to an 
extent not compensated for by the improvements in grade index 
(Baker et al., 1977; Mangialardi, 1981), as the machines also 
remove some lint that could be marketable (Mangialardi, 1982) . 
Thus, lint cleaning at the gin involves a compromise between 
the market value received by the farmer (continually in­
fluenced by the sizes of the premiums and discounts among 
grades and staple lengths), and the utility of the product for 
the spinner. In other words, ginning for maximum spinning 
quality usually is not the same as ginning for highest grade 
(Griffin, 1968).
The entire cotton production system must be considered 
when assessing potential solutions to fiber quality problems. 
Protection and enhancement of cotton quality during gin 
processing requires an appreciation of the effect of genetic 
factors, cultural practices, harvesting procedures (Colwick 
et al., 1984), ginning methodology (Anthony et al., 1986; 
Hughs et al. 1987), and commercialization standards (Kimbrell, 
1987) .
Anthony et al. (1987) proposed the alternative of 
shifting some of the cleaning requirements from the gin to the 
textile mill under the premise that cleaning could proceed 
more slowly and, perhaps, cause less fiber damage.
4Baker (1987) suggested the use of beater-type cleaners 
to reduce the number of saw-type lint cleaners, whereas Gillum 
et al. (1987) are currently evaluating an experimental system 
which appears to increase lint cleaning efficiency while 
better maintaining fiber quality. Other machinery in evalua­
tion to improve cleaning efficiency include the differential 
gin (Columbus, 1987), the selective gin (Wilkes et al., 1987), 
and a lint retriever (Mangialardi and Cocke, 1981).
Other alternatives would be to produce cleaner seed-cot- 
tons (to by-pass, if possible, one stage of lint cleaning) 
and/or breed for cultivars that better resist lint cleaning 
stages without suffering fiber damage. Genetic traits that 
could reduce trash content of seed-cotton at harvest and/or 
favor trash separation during conventional ginning would 
likewise improve lint grades at the farm level and help 
reduce the number of neps, short fibers, and byssinosis 
potential at textile mills (Novick et al., 1988).
It was suggested that the response of cotton cultivars 
to processing likely depends on such factors as fiber length, 
strength, micronaire, maturity, length uniformity, fiber-to- 
seed attachment strength, and plant hairiness (Mayfield et 
al., 1983; Colwick et al., 1984; Anthony et al., 1986). 
Anthony and Bridge (1986) found genetic variability in the 
amount of wagon foreign matter, seedcotton and lint cleanabi­
lity, and neps content when evaluating 20 midsouth cultivars. 
Williford et al. (1984) also reported genetic differences in
the response of cottons genotypes to cleaning devices.
Traits that are suspected to decrease the amount of trash 
in the seed-cotton are frego bract, and the open-canopy 
traits, since these traits reduce the bract area/lint weight 
ratio, and leaf area, respectively (Milam et al., 1975; Bowman 
and Jones, 1982).
Though frego bract strains present lower bract area than 
normal cottons, Jones and Milam (197 6) found that the bract 
weight per unit area can be higher, indicating thick or dense 
bracts. This characteristic could be desirable since the dense 
bract might better resist decay and be more easily removed in 
cleaning, resisting shattering into extremely fine bysinossis- 
active particles.
In the case of the open-canopy cottons, it is speculated 
that a higher percentage of the trash would be petioles and 
veins rather than leaf lamina, as compared with normal-leaf 
cottons; the bulky conductive tissue may be readily removed 
during the ginning process.
The purpose of this study was to determine the effects 
of frego bract (fg), semi-smoothness (t3) , and open-canopy 
traits [sub-okra (Lu) , sea island (Le) , okra (L°) , and super­
okra (I/s) ] , alone and in combination, on the amount of trash 
before and after seed-cotton cleaning, seedcotton and lint 
cleanability, lint trash, fiber quality, and nep content after 
processing through zero, one, and two stages of lint cleaning.
LITERATURE REVIEW
1) Introduction
Although a patent was issued for a cotton picker as early 
as 1850, a breakthrough that started the complete mechaniza­
tion of cotton production did not occur until a workable 
cotton picker was introduced by International Harvester Co. 
in 1942 (Colwick et al., 1984). A stripper harvester was 
marketed by Deere and Co. in Texas in the early 193 0's, but 
its use did not become widespread until the 194 0's (Smith, 
1938; Hagen, 1951). It is estimated that by 1952 about 10% of 
the U.S. cotton crop was mechanically harvested, whereas only 
10 years later, the percentage rose to 59% (Colwick et al., 
1984). By 1972, 99% of the crop was mechanically harvested 
(Anonymous, 1972).
Mechanical cotton harvesters in use today are of the two 
basic categories: pickers and strippers, which, in 1980,
harvested 62 and 37%, respectively, of the U.S. crop (Glade 
and Cole, 1980). The spindle picker is used predominantly in 
the medium to high rainfall areas of the South and Southeast, 
and in the irrigated cotton of the Far West. Stripper har­
vesters are usually used in Black Lands and Rolling Plains of 
Texas and in the High Plains of Texas and Oklahoma (Colwick 
et al., 1984). The trash content of seed cotton harvested by
6
spindle pickers normally averages about 6%; trash and bur 
content of stripped cotton averages 25% (Pendleton and Moore, 
1968) .
The mechanical systems of harvesting G. hirsutum L. 
seedcottons modified the perspective for the cotton gin, not 
only because they resulted in seed cottons with higher levels 
of total trash than with hand-picking (especially with 
stripper machines, which collect more stems, carpels, bracts, 
leaves and weedy materials)(Moore and Merkle, 1953; Bowman and 
Jones, 1982) , but also because they concentrated the ginning 
season (Moore 1977) . The industry partially resolved these 
problems by incorporating supplementary seed cotton trash- 
extracting and lint-cleaning equipment at the gin (Baker and 
Griffin, 1984) , and by developing higher capacity ginning 
machinery (Colwick et al., 1984).
For the textile industry, the finer the yarn count and 
the higher the production speeds, the cleaner a sliver has to 
be when presented to the spinning frame. A common rule is to 
have no more than 0.1% of non-lint content in the cotton 
sliver for fine yarn counts and 0.2% in the sliver for medium 
and coarse counts (Deussen, 1989).
2) Fiber quality
The term "fiber quality" has different meanings for 
different interest groups. Producers view fiber quality 
strictly in terms of those factors that directly determine
market price, i.e., grade, staple length, and micronaire value 
(Anthony and Wesley, 1982).
Grade is a composite assessment of three factors: color, 
leaf content, and preparation (Cotton Division, A.M.S., 1980). 
Although each factor is judged separately, the classer 
integrates his/her assessment of the three into a composite 
grade based on his/her overall impression of the sample. Color 
and leaf standards, prepared and maintained by the U.S.D.A. 
Cotton Division, Agricultural Marketing Service (AMS), provide 
a basis for keeping consistency in the evaluation of grade. 
Classification for staple length involves sight and touch and 
is made by pulling out and comparing a typical portion of 
fibers from the sample with the official staple type. Micro­
naire reading is determined by an airflow measurement which 
indicates fiber fineness and maturity in combination (Perkins 
et al., 1984).
"Basic" staple length and micronaire fiber qualities are 
established before the cotton is removed from the plant. These 
qualities are affected only minimally by the recommended gin 
machinery unless cotton is processed at a very low moisture 
content (Anthony, 1985) and/or high rates. The color of the 
cotton is strongly influenced by the weathering effects in the 
field. Gin machinery, especially lint cleaners, tend to blend 
the cotton during processing and has been shown to improve the 
color grade (Mangialardi, 1972). Cleaning machinery improves 
the composite grade of lint cotton by removing foreign matter
and by blending the cotton (Hughs et al., 1980).
To spinners, however, a definition of fiber quality would 
likely include additional fiber properties that correlate more 
precisely with spinning performance and yarn quality poten­
tial: fiber length, length uniformity, short-fiber content, 
dust content, strength, elongation, maturity, perimeter, and 
possibly other properties (Baker and Griffin, 1984) . For
instance, high-speed weaving and knitting machines require 
better yarns with greater strength and uniformity to maintain 
production efficiencies, as interruptions in the various 
processing steps due to yarn defects become more and more 
costly (Deussen, 1989). Deussen (1989) ranked the major fiber 
properties by their importance to the four major spinning 
technologies available today, in descending order of priority: 
1) ring: fiber length and uniformity, fiber strength, and
fiber fineness; 2) rotor: fiber strength, fiber fineness,
fiber length and uniformity, cleanliness; 3) air jet: fiber 
length and uniformity, fiber fineness, fiber strength, fiber
friction, cleanliness; and 4) friction: fiber fineness, fiber
strength, fiber length and uniformity, fiber friction and 
cleanliness. Although ginning affects only a few fiber proper­
ties, the ones that are affected have a significant impact on 
the market price of cotton and on the fiber's ultimate end- 
use value.
While classification remains essential to the pricing 
systems for cotton, additional measurements, particularly
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fiber strength, are often used in commercial transactions and 
to control processing variations (Perkins et al., 1984; 
Kimbrell, 1987). Domestic spinners, required by law to 
purchase only US-grown cottons, and pressured by the better 
quality imports, are now prepared to seek out and pay more for 
top-quality U.S. cottons (Deussen, 1989).
3) The ginning process: basic principles
Basically, the purpose of ginning is to convert the 
farmer's crop into a salable commodity. Thus, ginning is an 
essential link between production and cotton manufacturing; 
however, fiber quality is best before field weathering, 
harvesting and ginning, and the gin can, at best, only 
preserve fiber qualities and characteristics inherent in the 
cotton when it enters the gin (Anthony et al., 1986).
The U.S.D.A. recommended machinery sequence for proces­
sing machine-spindle-picked cotton consists of the following: 
1) tower drier, 2) cylinder cleaner, 3) stick machine, 4) 
tower drier, 5) cylinder cleaner, 6) extractor-feeder/gin 
stand, 7) two stages of lint cleaning, and 8) bale press.
Seed-cotton cleaners (machines 2 and 5) serve the 
purposes of (1) opening the cotton and breaking up large wads, 
(2) removing foreign matter such as sand, leaf trash, carpels, 
and other plant parts, and (3) preparing the cotton for more 
extensive extraction processes (Baker et al., 1977; Pendleton 
and Moore, 1968). Large particles of foreign matter (burs,
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sticks) are removed by the extracting process that occurs in 
the stick machine and in the extractor-feeder above the gin 
stand. Small foreign matter particles are removed by lint 
cleaners (Anthony and Wesley, 1982). Machine-stripped cotton 
reguires an extensive amount of seed cotton cleaning at the 
gin because of the high initial foreign matter levels produced 
by this method of harvesting (bolls, stems and leaf material, 
burs, sticks, etc.).
Batt weight,' combing ratio, saw speed, feed rate, and 
fiber moisture content all influence the performance of the 
lint cleaners and their effect on fiber quality (Baker, 1978; 
Griffin et al., 1970; Mangialardi, 1974).
Lint from mechanically-harvested cotton not cleaned after 
ginning is generally sold at a substantial discount compared 
to that processed through one or two stages of saw-type lint 
cleaning. Thus, lint cleaning is a necessity at cotton gins, 
if the producer wants to receive maximum value for his product 
(Griffin, 1977).
Seed-cotton that is too wet will not clean and gin 
properly and will receive low grades due to excessive foreign 
matter and rough preparation (Leonard et al., 1970). On the 
other hand, ginning seed-cotton that is too dry may adversely 
affect fiber quality. The apparent strength of cotton fibers 
is directly proportional to fiber moisture content and is, 
therefore, greater at higher moisture levels. Consequently, 
as fiber moisture content is lowered, as by drying, the
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apparent strength is reduced and the frequency of fiber 
breakage during ginning is increased (Griffin and Moore, 
1965). Also, low fiber moisture contents contribute to the 
generation of static electricity, causing chokages and 
decreased operating efficiency, increasing the amount of force 
required to tramp and press a bale of cotton (Baker and 
Griffin, 1965). In addition, excessive dryness will reduce 
lint weight and the monetary returns to the producer (Anthony 
and Wesley, 1982).
Severe drying is often used when cotton is trashy, damp, 
or when the gin manager feels pressured to gin at top speed; 
in this sense, seed-cotton storage (modules, for example) can 
alleviate gin processes, so ginners can be more concerned with 
quality. At any rate, all cotton with moisture levels of 12% 
or more, should be ginned immediately, since research has 
shown that moist cotton may lose grade when stored for a day 
or more (Pendleton and Moore, 1967).
The currently accepted optimum fiber moisture content 
lies within the 6.5 to 8.0% range (Griffin and Moore, 1965). 
At 7% moisture, the force required to separate fibers from 
their seed is only 55% of their tensile strength. While this 
target is applicable to all upland cottons regardless of the 
method of harvesting, it can sometimes be more difficult to 
achieve with stripper-harvested cotton because of the large 
amount of foreign matter; under extreme wet conditions it may 
be necessary to reduce the processing rate through the driers
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(Anthony et al., 1986).
Anthony and Wesley (1982) reported that the foreign 
matter content of ginned lint was 8.3, 7.2, 6.0, and 4.9%,
after processing at lint moisture levels of 9.4, 7.4, 4.9, and 
3.7 percent, respectively; the composite grade index followed 
a similar pattern, averaging 84, 86, 88, and 91, respectively, 
as lint moisture level decreased. Similar results were 
reported based on measurements of foreign matter by the 
U.S.D.A., A.M.S. High Volume Instrument system (Anthony,
1982) .
4) Effect of harvesting system on ginning efficiency
Performance of the ginning and cleaning subsystems is 
affected by design and performance of the harvesting system. 
When a gin has to be managed to accommodate a harvesting 
system that does not contain storage, ginning rates are, of 
necessity, as high as possible and down time is as low as 
possible so that harvesting is not delayed. Because of high 
ginning rates and lack of routine maintenance, quality and 
quantity of marketable fiber can be reduced (Colwick et 
al.,1984) .
High moisture content at harvest time is likely the 
biggest contributor to quality-related problems. Quality of 
cotton harvested damp never fully matches the quality of 
similar cotton harvested dry, regardless of the drying and 
cleaning efforts applied in the gin (Cocke, 1974). The
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incidence of spindle twist (roping that occurs when spindles 
are partially doffed) is usually higher under high-moisture 
harvesting conditions. The existence of spindle twist makes 
seed-cotton difficult to process satisfactorily in the gin and 
causes reduced ginning rates and deterioration of fiber 
quality. Appropriate use of defoliants and desiccants permits 
seed-cotton to be harvested dry and with minimum contamination 
from other plant material (Colwick et al., 1984).
Weed control during the growing season is of great 
importance. Grass control is especially important because if 
grass is in the field, grass is likely to be in the fiber. The 
physical properties of fibrous grass parts are similar to 
those of cotton fiber, and this fact makes them very difficult 
to separate. Researchers in North Carolina reported that one 
mature grass plant in 6 m of row could reduce the quality of 
cotton one grade (Colwick et al., 1960). The presence of grass 
and vines in seed-cotton causes ginning difficulties and 
machine chokages. Some grasses have dark-colored seed parts 
that cannot be bleached and that have been found as disfigure­
ments in fabric (Colwick et al., 1984).
Setting harvester components to avoid compromising lint 
quality is important. The clearance between doffer plates and 
picking spindles affects quality; too much clearance can lead 
to improper doffing and to spindle twist, while lack of 
adequate clearance leads to abrasion of doffer plates by 
spindles. This condition results in contamination of the fiber
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with rubber from doffer-plates. It is often not recognized 
until the fiber has been constructed into a fabric. The 
presence of rubber specks means that the fabric has to be sold 
as "second."
Contamination of fiber with oil or grease from har­
vesters or from gin machines leads to lessening of quality 
because of subsequent problems in finishing and dyeing. 
Remnants of sheet plastic such as that used in irrigation or 
for covering modules, and the remnants of ropes such as those 
used for tieing tarpaulins are frequently found as disfiguring 
contaminants in yarn and fabric (Colwick et al., 1984).
5) Byssinosis
The non-lint or trash, if not removed at the gin, must 
be extracted at the textile mill, as the small particles of 
foreign matter that are not removed in manufacturing detract 
from the quality and appearance of the yarn and fabric 
(Perkins et al., 1984).
The latter process atomizes fragments of the trash which 
are emitted into the air as microscopic dust particles. The 
dust is related with a lung affliction, byssinosis or "brown 
lung" disease in susceptible mill employees (Honeybourne et 
al., 1982; Bowman and Jones, 1982). Byssinosis was first 
described in 1845 (Mareska et al).
Individuals suffering from byssinosis in its early stages 
experience chest tightness and shortness of breath when
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returning to work after being away from the job for two or 
more days. Continued exposure can result in respiratory 
impairment and disability. Physicians believe that particles 
in the size range from 0 to 15 /xm cause the respiratory 
problems (Baker, 1984). Data suggest that at a concentration 
of less than 1.2 mg/M3, less than 5% of people are at risk of 
developing byssinosis (Pickering, 1988).
Regulations limiting the amount of respirable cotton dust 
in textile mills created a quality factor not known before the 
1970's (Lalor, 1982). Besides, advanced textile manufacturing 
speeds and technologies have forced increased interest in the 
cleaning of cotton to improve processing efficiency (Bragg et 
al., 1987).
Cotton dust causes textile mills costs (e.g., medical 
surveillance, monitoring energy, workers compensation, etc.) 
that are not incurred with cotton's main competitors, poly­
ester and other thermoplastic fibers (Jacobs and Wakelyn, 
1988) .
Biologists consider the very fine non-fiber trash to be 
the main’agent causing byssinosis (Milam et al., 1975). Ayer 
(1971) suggested that the bract is the active agent in cotton 
dust involved in byssinosis. Hitchcok et al (1971) found that 
bracts contained a steam-volatile component that released 
histamine after in vitro application to chopped human lung 
tissue. Although cotton dust contains many toxic components, 
endotoxins from plant saprophytic, gram-negative bacteria
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(Enterobacter agglomerans, Pseudomonas syringae, Pseudomonas 
VE—2 , etc.) (Simpson et al. , 1988) have been strongly as­
sociated with acute ventilatory changes in humans and may, in 
part, cause byssinosis (Schneiter et al., 1942; Caminita et 
al., 1943; Clark et al. , 1947; Jacobs, 1983; Castellan et al., 
1984; Wakelyn, 1986); these endotoxins initiate the toxic 
response and thereby enhance the susceptibility of the worker 
to other components in the dust. In this sense, tannins are 
the other major component of cotton dust that have been shown 
to be toxic (Honeybourne et al., 1982; Bell and Stipanovic,
1983) .
Reyes et al. (1988) in Mississippi, and Heintz et al. 
(1988) in the High Plains of Texas, reported on field studies 
that measured viable bacteria on lint from the time bolls open 
through harvest, providing opportunities to control the growth 
of the bacteria prior to harvest (Drummond and Hamlin, 1952; 
Demaria and Burrell, 1980) . The bacteria involved are produced 
on the fiber especially during wet preharvest weathering 
(Simpson and Marsh, 1982; Deluca and Palmgreen, 1986; Simpson 
et al., 1987; Berni and DeLucca, 1988), brought into the mill 
in baled raw fiber, and dispersed into the air during mechan­
ical fiber processing.
Efforts to detoxify cotton dust were reported from the 
U.S.D.A.- A.R.S., Southern Regional Research Center, U.S.D.A., 
New Orleans, and the University of Pittsburgh (Domelsmith and 
Rousselle, 1988; Jacobs and Wakelyn, 1988). Bell and Tribble
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(1988) did not find significant differences in total bacte- 
ria/g or percentages of gram-negative bacteria among 20 
cultivars and lines grown in the Brazos River Valley, near 
College Station, Texas, suggesting no genetic variability in 
this aspect within the small group of genotypes tested. 
However, Millner and Jones (1987) found significantly less 
endotoxin in okra leaf or frego bract cottons than in normal 
leaf-normal bract genotypes, even though the numbers of gram- 
negative bacteria were comparable.
6) Adverse effects of gin equipment on fiber quality
The cotton gin enhances the value of the cotton by 
separating the fiber from the seed and by removing moisture 
and foreign material while blending and packaging the lint for 
shipment to the textile mill, but neps, seed-coat fragments, 
and short fiber content increases during gin processing while 
foreign matter levels decrease (Looney et al. , 1963; Man-
gialardi, 1985; Anthony et al., 1986; Anthony and Bragg, 1986; 
Hughs and Lalor, 1986; Baker, 1987).
a) Short fiber content
Short fiber content (SFC) is the percentage (by weight) 
of fibers shorter than 1.27 cm (0.5 inches) in ginned lint 
(ASTM D 144 0) . Changes in SFC during gin processing are 
directly related to the fiber moisture during fiber/seed 
separation and lint cleaning as well as the ginning rate
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(Anthony, 1985), and quantity of lint cleaning used (Griffin 
and Lalor, 1984). During the last several years, SFC of cotton 
fibers increased from less than an average of 12% to higher 
than 15%.
An excessive SFC can cause increased manufacturing waste, 
lowered yarn strength, fuzzy yarn, yarn unevenness, andv^ther 
imperfections (Anthony, 1985; Anthony et al., 1986; Baker and 
Griffin, 1984; Deussen, 1987).
Griffin and Lalor (1984) reported that the SFC after 
fiber/seed separation at 4.4% fiber moisture but before lint 
cleaning, ranged from 5.2% for strong cotton (28.1 g/tex) to 
10.1% for a weak cotton (21.8 g/tex). Thus, varietal charac­
teristics can interact with gin processing at low fiber 
moisture (4.4%). Similar trend was found by Anthony and Bragg 
(1986) with the exception of Stoneville 506. A high SFC does 
not necessarily mean that the cotton was excessively damaged 
at the cotton gin; a short-staple cotton will naturally have 
a higher SFC than a long-staple one (Griffin, 1979). Also 
weathering, harvest time, etc., can cause an increase in SFC 
(Sasser, 1985) .
The SFC of ginned lint increases as lint cleaners are 
added to the ginning process, with greater increases found for 
weaker cottons. It is not uncommon for the short fiber 
percentage to increase by 1 to 1.5 points due to 2 to 3 stages 
of lint cleaning (Looney et al., 1963; Baker et al. , 1977;
Mangialardi, 1985). Griffin and Lalor (1984), reported that
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the third stage of lint cleaning tended to reduce the SFC, 
probably because it removed more of the short fibers than were 
created by the first two stages. However, when fiber was 
damaged by weathering, the third lint cleaner increased the 
SFC (Anthony and Bragg, 1986); these authors found the 
greatest increase in SFC (1.9%) between stages one and two of 
lint cleaning. The seed-cotton cleaning devices do not apply 
tensile forces to the fibers and are usually not considered 
as factors contributing to fiber breakage (Anthony, 1985) .
Barker et al. (1973) compared the use of two lint clean­
ers with no lint cleaner, and found that the lint cleaners 
significantly improved classer's grade index (88.3 vs 91.6; 
base 90 = low middling plus), reduced staple length from 34.6 
to 34.4, decreased the lint foreign matter content from 5.02% 
to 2.56%, and reduced yarn strength. Anthony et al. (1987) 
reported that more cleaning at the gin reduces fiber length, 
increases the variability of the mean length, and increases 
the percentage of short fiber in the ginned lint.
Griffin (1979) reported that when the ginning rate was 
considered at 100% and 150% of normal, the SFC before lint 
cleaning increased 0.6% at a moisture level of 7.3%; and 
increased 1.0% at a moisture level of 3.9%. Two lint cleaners 
increased the SFC 1.5 to 1.8% at the 100% ginning rate, while 
at the 150% ginning rate, SFC increased about 1.9%. Ginning 
at abnormally low moisture levels increased the SFC equivalent 
of two stages of saw-type lint cleanings.
Anthony and Bragg (1986) evaluated the varietal, har­
vesting and ginning effects on fiber length distribution in 
a 2-year study in the Mississippi Delta. In this study, SFC 
ranged from 9.7% to 10.8%, and varietal differences were the 
least important of the factors considered. Weathering after 
boll opening caused a change in SFC from 9.1% to 11.3%. Twice- 
over harvesting produced SFCs of 8.6% and 11.8%, respectively, 
for the first and second harvesting, whereas once-over 
harvesting produced an average SFC of 10.1%. Each of 3 
successive stages of lint cleaning increased the SFC from an 
initial level of 8.4% to 9.1, 11.0, and 12.3%. They concluded 
that to minimize SFC and achieve acceptable market grades, 
cotton should be harvested twice with minimum field weathering 
and only one lint cleaner should be used at the gin.
Anthony and Bridge (1988) reported in a study with 2 0 
cultivars grown in the Mississippi Delta during 1985 and 1986, 
minimum and maximum SFC values of 13.3% and 20.4%, respective­
ly, with and average of 16.8 % across all cultivars, years and 
fields. However, the four cultivars that produced the highest 
monetary returns averaged 15.4%, as compared to 13.3% if 
varietal selection were based solely on SFC without regard to 
monetary returns. Thus, they concluded that cultivar selection 
cannot solve the SFC problem, but can be coupled with optimum 
gin processing to control SFC levels at 12-13%, even though 
mills would desire a maximum of 10%.
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b) Neps content
Neps in card webs are defined as one or more fibers 
occurring in a tangled and unorganized mass (Pearson, 1944; 
ASTM, 1984) that do not seem to appear in unginned cotton, 
although opinions in this matter vary (Pearson, 193 6; Pri­
chard, 193 6). Yarn neps are instrument measurements of thick 
places in the yarn, which may arise from a raw fiber nep or 
possibly from a trash particle. Dying imperfections in cloth 
are termed cloth neps or sometimes dead fiber (Hughs et al., 
1988) .
Hebert et al. (1985) distinguishes two types of neps; one 
type, mechanical, is composed only of fibers and most likely 
has its origin in the mechanical manipulation of the fibers 
during processing, including ginning. The other type, biolog­
ical, has plant parts (including seed-coat fragments) entan­
gled in the mass.
Examination of the cloth neps showed them to be mats of 
flattened as opposed to balls of knotted fiber (Hughs et al., 
1988) . These types of imperfections are characterized as light 
spots that do not uptake dye to the extent that the surround­
ing cloth does. The relationship of cloth neps to card webs 
or yarn neps is not at all clear (Hughs and Lalor, 1986) . 
Hughs et al. (in press) report that there is no combination 
of harvesting, ginning, fiber quality, and yarn quality 
measurements that would statistically account for enough of 
the observed cloth neps to be useful for predicting nep
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levels.
Foreign mills using American cotton are the traditional 
source of complaints involving neps. However, because of 
modernization and improved product quality, domestic mills are 
also voicing their concern about problems with neps (Hughs and 
Lalor, 1986).
Neps are difficult to detect or evaluate (Perkins et al.,
1984) . On visual inspection with magnification, a nep contains 
a core structure of a relatively dense entanglement of fibers; 
this core typically ranges from 1/3 to 3 mm in diameter and 
may contain a piece of trash or seed coat. Extending from this 
core is an array of fiber ends that are 5 to 10 mm in length 
but may be as long as 25 mm (Sasser and Hinkle, 1988). These 
low maturity fibers become rolled or entangled and supposedly 
do not possess the resilience to straighten themselves (Ball, 
1928) . The removal of neps from the lint is difficult, costly, 
and frequently impossible.
Yarn defects caused by neps are very similar to those 
caused by seed coat fragments (Bargeron and Garner, 1988) . In 
fact, seed-coat fragments and neps together make up the 
majority of small imperfections found in yarn (Mangialardi,
1986). The presence of short, thick irregularities in cotton 
yarns detract from the appearance of the finished fabrics 
(Locker and Ernst, 1971) . These defects (of which about 1/3 
are seed coat fragments) may be 1 to 2 mm in length and may 
represent as much as a 200% change from the average diameter
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of a medium count yarn (Douglas, 1967). Neps are usually 
associated with lower yarn strength and less uniform yarn. 
The need for more uniform and higher strength yarns places 
emphasis on the elimination of neps in the fiber mass (Sasser 
and Hinkle, 1988). Mature, nep-free fiber is needed to 
manufacture velours, corduroys, and knitted fabrics that are 
to be dyed in shades where fabric quality depends on uniform 
dye uptake (Colwick et al., 1984).
Nep content is under genetic control (Miravalle et al., 
198 6), but has large genotype by environment interactions 
which are probably related to maturity, weathering, harvest­
ing, and ginning methods (Meredith, 1987).
The nepping potential of fibers is closely related to 
fiber fineness and maturity. Fine fibers, especially if they 
are immature, are more susceptible to nepping than are coarse 
or fully matured fibers (Colwick et al., 1984; Deussen, 1989). 
The longer, finer cottons tend to have more neps than the 
shorter, coarser cottons as does lint having a high percentage 
of thin-walled, immature fibers. However the relationship does 
not seem to be general. For instance, when evaluating four 
cultivars (SJC 9, SJ-2, Deltapine 90, and NX1 (an F1 inter­
specific hybrid of G. hirsutum x G. barbadense)), Hughs and 
Lalor (1986) found that even though SJC 9 had the lowest raw 
fiber nep count, it produced the highest nep count in yarn; 
NX-1 exhibited exactly the reverse. They also found that only 
14 to 18% of the yarn imperfections were actually neps as
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defined by ASTM, and there were no significant differences 
among cultivars. It seems that there is not a clear trend 
connecting nep count (raw fiber, card web, or yarn) to dying 
imperfections in cloth.
Studies on nep formation in cotton during ginning have 
shown that: 1) saw speed and fiber moisture had little effect 
unless maximum levels were used, 2) the number of neps 
increased as seed roll density increased, 3) neps increased 
as seed cotton cleaning increased, 4) dull and broken gin saws 
increased neps (Griffin and McCaskill, 1969; Leonard, 1969), 
and 5) saw-gin stands and saw-lint cleaners create most of the 
neps (Chapman and Stedronsky, 1959).
In nep-prone cottons, the number of neps is proportional 
to the number and severity of machine operations the cotton 
receives in processing. Mangialardi (1985) reported that 
cotton subjected to 0, 1, 2, and 3 stages of lint cleaning 
showed nep levels of 15, 22, 29, and 30 neps per 645 mm2 of 
card web. Sasser and Hinkle (1988) reported that using two 
lint cleaners increased the number of neps about 19% over not 
using any gin lint cleaner, and using three lint cleaners in­
creased the number of neps 48% over not using any lint 
cleaner. Also the lint cleaners reduced the size of the neps; 
before any lint cleaning was done, the nep size was 3.58 mm 
in diameter, but after three lint cleaners the average nep 
diameter had decreased to 2.94 mm. Apparently, the lint 
cleaners are removing or breaking the fibers that protrude
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from the core of the neps. Anthony et al. (1987) found that 
for the ginned lint, neps increased from 2 5.3 to 3 7.7 per 645 
mm2 as zero to two lint cleaners were added to the machinery 
sequence. However, neps in the card web were not different, 
suggesting that the carding process reduced the neps in the 
ginned lint; apparently the carding process removed more neps 
than it created.
The formation of neps during the saw-ginning process may 
be minimized by: a) controlling fiber moisture content at the 
optimum level, b) eliminating unnecessary handling and 
cleaning operations, and c) employing moderate processing 
rates (Colwick et al., 1984).
The use of a lint cleaner gives a significant reduction 
in seed-coat fragments, but there appears to be no further 
significant reduction between one and two lint cleaners 
(Mangialardi and Shepherd, 1968). Lint cleaners also shift the 
seed-coat fragment size distribution toward the smaller 
portions; fragments larger than 5 mm in diameter are removed 
or broken up readily; almost none remain in the lint after two 
lint cleaners. Smaller fragments appear the most difficult to 
remove (Mangialardi and Shepherd, 1969).
c) Lint turnout
Excessive lint cleaning can decrease lint turnout to an 
extent not compensated for by the improvements in grade index 
(Baker et al., 1977; Mangialardi, 1981), as the machines also
remove some lint that could be included as marketable (Ma­
ngialardi, 1982) . For instance, Anthony (1984) found that the 
reduction in lint turnout was small for the seed cotton 
cleaners (0.3%), and comparatively large for one (1.8%), two 
(2.6%), and three (3.0%) stages of lint cleaning. Mangialardi 
(1981) reported that one, two, and three stages of lint 
cleaning reduced the quantity of baled material by 10.9, 16.3, 
and 19.1 kg per 218 kg bale. Anthony and Wesley (1982)
reported that one and two lint cleaners increased the grade
index by 9.1 and 12.4, respectively, but lint turnout de­
creased from 34.3% for one lint cleaner to 33.6% with two lint 
cleaners. In his study, two lint cleaners increased the
monetary returns to the producer for initial grade indexes 
below 90 (Low Middling Plus).
Based on 1987 CCC Loan prices (Lubbock, Texas) , Baker 
(1988) pointed out that variation in lint cleaner usage beyond 
one stage had little effect on the average bale loan values 
for the white cottons; two stages of lint cleaning produced 
the highest average loan value for the light-spotted cottons. 
The difference in loan value between two and three stages of 
lint cleaning was not statistically significant for the 
spotted cotton, but there was a tendency for three stages to 
produce a slightly higher loan value.
Anthony et al. (1987) found that with Stoneville 825, 
lint turnout for minimal gin cleaning (extractor-feeder and 
gin-stand only) compared to standard cleaning (cylinder
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cleaner, stick machine, cylinder cleaner, extractor-feeder, 
gin-stand and two lint cleaners) increased 2.9 percentage 
points, while the composite grade dropped from 40 (Strict Low 
Middling Plus) to 71 (Good Ordinary).
It was suggested that fibers from some cultivars might 
break more easily than others (Anthony, 1984; Anthony and 
Bridges, 1986), indicating that the cultivars do not respond 
identically to ginning and should be evaluated after standard 
gin processing in addition to currently used methods.
7) Potential solutions to fiber quality problems
As shown in previous sections, there is: a) a trade-off 
between cleanliness on one side and neps content and short 
fibers percentage on the other, and b) a compromise between 
the market value received by the farmer (continually influ­
enced by the sizes of the premiums and discounts among 
grades) , and the utility of the product for the spinner 
(Werber, 1987). Thus, ginning to maximize spinning quality 
normally is not the same as ginning to maximize grade (Grif­
fin, 1968) .
Baker (1988) reported that even though two or three 
stages of lint cleaning frequently improved classer's color 
designation and produced a higher grade (spotted and light 
spotted cottons sell at substantial discounts in comparison 
to white cotton), bale values did not always improve with 
increased lint cleaner usage. Lint cleaning also reduced bale
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weight and, in some cases, staple length, and the effects of 
these two factors on bale value tended to offset gains due to 
grade improvement. Similar trends have been shown by St. Clair 
and Roberts (1958), Looney et al. (1963), and Mangialardi 
(1976): lint cleaning does not always increase bale values.
However, the lint turnout is nearly impossible to detect 
in a commercial gin; even when producers take similar loads 
to different gins and compare the bale weights, moisture 
differences and the accuracy of platform scales can lose the 
small but important differences in turnout. Consequently, 
producers are usually not concerned nearly enough about how 
much of their cotton is going into the mote press or the trash 
pile (Mayfield and Lalor, 1987).
All the cotton production sectors must be appraised when 
considering plausible solutions to fiber quality problems. 
Protection and enhancement of cotton quality during ginning 
requests appreciation of the effect of cultural practices 
(disease, insect and weed control, water and nutrient avail­
ability, degree of defoliation, etc.), fiber properties 
(length, length uniformity, strength, micronaire, maturity, 
etc.), harvesting procedures (method of harvest, maturity 
level at harvest, date of harvest, machine adjustment, storage 
feasibility) (Colwick et al., 1984), and ginning methodology 
(Anthony et al., 1986; Lalor et al., 1988). The more optimum 
condition the cotton is delivered to the gin, the less 
damaging process can be performed (takes pressure off the
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gin) .
a) Emerging gin technology
With the goal of reducing energy usage and air pollution 
(eliminating most of the air and, consequently, the large fans 
and condensers that ginning systems now use for material 
transport), Gillum et al. (1982) developed a 20.3 cm-wide 
model experimental system that combined ginning, cleaning, and 
transfer of cotton fiber.
Hughs et al. (19 84) improved on the design and reported 
that length and nep counts tended to be better for cotton 
processed through the gin-lint cleaner prototype. Gillum et 
al. (1986) modified the system achieving equal cleaning 
efficiency of a standard gin stand and two commercial saw-type 
lint cleaners, while nep counts remained lower and fiber 
length damage was less.
In a full-scale experimental model, Gillum et al. (1987), 
using first-pick spindle harvested Acala 1517-75 cotton, found 
better lint cleaning efficiency (without damaging the fiber) 
but with lower lint turnout and increased card web nep counts 
(9.88 neps per 645 mm2 of web). The experimental treatment 
could process an equivalent amount of lint using only 65% of 
the connected horsepower required by the standard treatment. 
The Mesilla Park Laboratory has developed and is testing a 
full size prototype (Hughs et al., 1987).
The differential gin, being developed at the U.S.D.A.'s
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Stoneville Ginning Research Laboratory, tries to improve 
length properties of the fiber by removing first the long 
fiber portion at the gin stand (Columbus, 1987).
Also, the selective gin being developed by the Texas 
Agricultural Experiment Station in cooperation with Cotton 
Incorporated is a device in which the fiber is separated from 
the seed in a manner that causes significantly less broken 
fiber than is common in conventional saw gins (Wilkes et al.,
1987). Comparison tests have been run to determine the 
differences in lint quality of cotton processed through the 
model selective gin versus cotton processed through a conven­
tional saw gin. The Suter Web fiber array test showed that the 
selectively ginned lint contained a significantly lower 
percentage of short fiber and a much larger percent of long 
fiber when compared with conventional saw ginned cotton (Hughs 
et al., 1987) .
In an experimental design, a coupled lint cleaner being 
studied jointly by Cotton Incorporated, the Southwestern 
Ginning Research Laboratory in Las Cruces, New Mexico, and a 
major gin machinery manufacturer, achieved compound improve­
ment in fiber cleaning (increased length and less short fiber) 
combined with reduced foreign matter. Also, power consumption 
has been reduced by 50% and air requirements for the cleaning 
system have been reduced by at least 50% (Lalor et al., 1988) .
Baker (1987) suggested the use of beater-type cleaners 
(machines designed primarily for use at the textile mill) to
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reduce the number of saw-type lint cleaners. He found that 
even though the beater cleaner did not remove as much trash 
as the saw-type machine, it tended to break up less trash and 
to leave fewer finely divided trash particles in the lint. 
When combined with one saw-type machine, the resulting bale 
value was equivalent to that obtained with two saw-type lint 
cleaners.
One possible way to increase lint turnout is to retrieve 
the usable fibers that are normally lost in lint cleaning 
waste. The U.S. Cotton Ginning Laboratory at Stoneville, MS, 
has developed a lint retriever which is a modified commercial 
lint cleaner that is capable of recovering up to 50% of the 
fibers from the material extracted by saw-type lint cleaners 
(Mangialardi and Cocke, 1981).
b) Shifting of lint cleaning to the textile mills
Anthony et al. (1987) suggested the alternative of 
shifting some of the cleaning requirements from the gin to the 
textile mill, under the premise that cleaning could proceed 
more slowly and, perhaps, cause less fiber damage. They found 
that under current market conditions, use of only one lint 
cleaner at the gin provided maximum return to producers and 
an estimated 10% increase in productivity at lower cotton 
costs for textile mills. However, that would increase the 
maintenance and machinery replacement costs at the gin as well 
as a decrease in processing efficiency caused by the large
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quantities of foreign matter in the ginned lint. Thus, lint 
cleaners should be equipped with bypasses and used selectively 
according to the cotton's cleaning requirements and in concert 
with prevailing market demand (Baker and Griffin, 1984).
Bragg et al. (1987) found that the difference in waste 
loss between one and two lint cleaners is fairly small. The 
additional 0.8% waste from the cottons ginned with only one 
lint cleaner probably would not overload waste handling 
systems in most mills. The improved processing performance 
would allow significant production increases that would more 
than offset the cost of the additional waste handling. In this 
sense, the average increase of 16 ends down for the two lint 
cleaner condition compared to the one lint cleaner, represents 
approximately a 30% increase. However, even though this loss 
in mill processing efficiency exists, cottons ginned with two 
lint cleaners sell for a premium price.
Bragg and Simpson (1988) reported no differences in 
cleaning at the gin or the mill in yarn strength, yarn 
evenness and appearance under rotor spinning. They suggest 
that the alternative to clean less at the gin versus increased 
cleaning at the mill could be suitable for "sub-optimum" than 
for optimally produced cottons. For example, particularly 
trashy cottons heated and cleaned excessively at the gin to 
produce high grades could probably be cleaned more efficiently 
at the mill with less resultant fiber damage. They consider 
that one very efficient method of cleaning at the mill is
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through the use of tandem cards, which is approximately 
equivalent in cleaning to two lint cleaners in ginning and 
cost only one cent per pound more over standard (single) 
carding in the Southeast.
c) Use of genetic traits
Other alternatives would be to produce cleaner seed- 
cottons that could possibly bypass one stage of lint clean­
ing, and/or breed for cultivars that resist lint cleaning 
devices without suffering fiber damage.
Genetic traits that could reduce trash separation during 
conventional ginning would likewise improve lint grades at the 
farm level and help to reduce the number of neps, short 
fibers, and byssinosis potential at textile mills. However, 
since breeding for any trait is time-consuming and costly 
under the best of conditions, it is not reasonable to expect 
breeders and ultimately growers to sacrifice profits for 
poorly reinforced fiber traits (Meredith, 1987) . A marketing 
system which will provide reasonably consistent economic 
incentives to growers to produce cotton with the qualities 
desired by the mills must be developed (Miller, 1987) .
When evaluating 20 midsouth cultivars near Stoneville, 
Mississippi, Anthony and Bridge (1986) found genetic vari­
ability in the amount of wagon foreign matter, seed cotton and 
lint cleanability, and neps content. Significant differences 
among cultivars in the initial foreign matter level were due
to carpels, small leaf and pin trash, but were not due to 
sticks, stems or motes. For instance, Deltapine 20, Deltapine 
50, Coker 208, and Coker 3131 averaged 7.27, 7.27, 9.56, and 
9.54%, respectively. The visible foreign matter remaining in 
the ginned lint varied from 1.07% for Deltapine 50 to 2.84% 
for McNair 220. In general, the smoothleaf cultivars had the 
lowest visible foreign matter contents after cleaning. 
Invisible foreign matter averaged 1.7% and varied from a low 
of 1.49% for SJC-1 to a high of 1.95% for Stoneville 112, and 
was significantly different for the cultivars. In the same 
study, grade indices ranged from 87.1 for McNair 220 to 99.7 
for Deltapine 50, or a difference of 1 1/2 to 2 grades.
Adjusted seed cotton cleanability ranged from a low of 48% for 
McNair 220 to a high of 72.8% for Deltapine 50. Leaf hairiness 
indices reported by Rayburn (1986) followed the same order as 
the cleanability percentage. Lint cleanability followed the 
same trend, ranging from 73.1% (Deltapine 90) to 58.8% (Coker 
3131). Neps counts varied from 25.3 for Paymaster 145 to 44.3 
for Coker 315. Williford et al. (1984) also reported genetic 
differences in the response of cottons to cleaning devices.
It was suggested that the response of cotton cultivars 
to processing likely depends on such factors as fiber length, 
tenacity, length, micronaire, maturity, length uniformity, 
fiber-to-seed attachment strength, and plant hairiness 
(Colwick et al., 1984; Mayfield et al., 1983; Anthony et al., 
1986; Anthony and Bridge, 1986). Other traits that are
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suspected to decrease the amount of trash in the seed-cotton 
are frego bract and the open canopy cottons (Bowman and Jones, 
1982; Milam et al., 1975).
c.l.) Smooth-leaf cottons
Smooth-leaf cultivars describe a condition in cotton 
plants, where there are no or fewer trichomes on the leaves 
compared with the densely pubescent cottons with more than 20 
trichomes per 1 cm transect of abaxial surface of leaf (Ewing 
et al., 1958; Lee, 1968; 1984).
In the past, Sm and sm have been used, respectively, to 
symbolize alleles promoting glabrousness and the pubescent 
alternatives, and the symbols H and h to denote alleles 
enhancing the density of pubescent and less pubescent and 
glabrous alternatives (Endrizzi et al., 1984). Lee (1985) 
reviewed the genetics of the hairiness-smoothness system of 
Gossypium, using the symbols T and t to denote trichomes in 
place of H and h, and Sm-sm as previously defined. According 
to Lee (1985), there are five t loci involved in the hairi­
ness-smoothness system of Gossypium:
c.1.1.) Locus t1
The genes H1, Hz, and the allele Smz were assigned to the 
t1 locus of the A subgenome of Gossypium. H^ , which increases 
the tomentum of cotton plants, was reported for the tetraploid 
New World cottons, Gossypium hirsutum L. and G. barbadense L. ,
and also for the Old World cultivated diploid cottons, G. 
arboreum L. and G. herbaceum L. H2 was extracted from the 
Hawaiian tetraploid species, G. tomentosum Nutt, ex Seem 
(Knight, 1952; 1954; 1955). The pilose version of Hz is
dominant to H1 and Sm2, a smoothness allele extracted from the 
wild or "houseyard" cotton, WH-219, a G. hirsutum accession 
from Nicaragua (Lee, 1968), which in G. hirsutum background 
confines the trichomes to the margins of mature leaves. Sm2 
imparts a phenotype similar to that of Sm*y, an allele 
imparting smooth leaf in addition to smooth stem (Meyer, 1957; 
Lee, 1976). Lee (1985) assigned the symbol TV, to the pilose or 
fuzzy leaf allele (Simpson, 1947) (giving densely pubescent 
leaves, stems, and fruits) , T^ h to the allele of Knight 
(glabrous fruits; tomentum longer and less dense than imparted 
by T^ ) (Endrizzi and Ramsay, 1983; Knight, 1952; Saunders, 
1961) , T1sm to the Sm2 allele of Lee, T^t0 to a G. tomentosum 
allele (glabrous fruits) (Lee, 1984) , T^ an to a tomentum allele 
from G. anomalum Wawra & Peyritsch (Saunders, 1964) , and t1 to 
the normally pubescent phenotype of most upland cultivars of 
Gossypium.
c.1.2. Locus t2
There are at least six alleles at the t2 locus of the D 
subgenome of Gossypium: T2, derived from G. hirsutum (former 
Sm.,) which provides glabrous stems and pubescent leaves (Lee, 
1966) ; T2arm (heretofore designated Sm and Sm*1) from G.
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armourianum (Meyer, 1957) (glabrous steins and nearly glabrous 
leaves in G. hirsutum background) ; T2b, similar to T2arm in G. 
hirsutum background and removing trichomes only from the stems 
in G. barbadense background (Lee, 1976); T2t0, derived from G. 
tomentosum, imparting glabrous stem and semi-glabrous leaf in 
G. hirsutum background (Lee, 1984) ; T1rai (formerly H6) , an 
allele that increases the density of tomentum when in the G. 
hirsutum background, introgressed into the tetraploid species 
from the Peruvian diploid, G. raimondii Ulb. by John Endrizzi 
of the University of Arizona, Tucson; and t2 (heretofore 173, 
sm,) , considered the normally pubescent allele (Lee, 1968; 
Saunders, 1963).
c.1.3. Locus t3
There are at least three alleles at the t3 locus, two 
having virtually identical expressions. All are known only in 
G. hirsutum, and the subgenomic location of the locus has not 
been determined (Lee, 1985). The Smz allele is now designated 
T3, there being no known enhancer of pubescence at the locus; 
with this allele, the trichomes are confined to the principal 
leaf veins, the margins of leaves, and the stems. The normally 
pubescent allele, t3h, is fully recessive to T3, but dominant 
to the Delta Smooth allele, t3, which imparts a phenotype 
similar to T3 when homozygous (Isaac and Henderson, 1951; Lee, 
1968).
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c . 1. 4 . Locus tA
Two alleles are identified in this locus: T4 (previously 
H4) , derived from G. barbadense, which extends the trichomes 
to the adaxial surface of the leaf in the presence of 
(Saunders, 1965), and t4, presumably the allelomorph of T4.
c.1.5. Locus t5
Includes T5, derived from G. barbadense, increasing the 
length of the trichomes (Saunders, 1965) , and t5, presumably 
the allelomorph of Ts (Lee, 1985).
The recessive allele, sm3 (Delta Smooth leaf allele, now 
t3), is widespread in adapted cultivars of upland cotton, and 
is, to date, the most widely used of the smooth-leaf alleles 
in breeding programs. In fact, it has been used in commercial 
upland cottons for at least 2 0 years with no documented losses 
in performance (Lee, 1971).
Several smoothleaf cultivar types passed from the scene 
in the Midsouth when there was little price differential in 
grades. When textile mills and buyers began to complain about 
grades and a strong price differential between 41 and 51 
grades was made, the Midsouth made a quick transition from 
hirsute to smoothleaf cultivars. Smoothleaf cultivars ac­
counted for 6% of the Mississippi crop in 1980 but accounted 
for 42% in 1986 (Meredith, 1987).
In an experiment performed at Lubbock, Texas, Baker et
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al. (1983) found that leaf hair density in 79 strains of 
cotton was negatively associated with seed-cotton cleaning 
efficiency and positively correlated with foreign matter 
content of ginned lint. Similarly, visible foreign matter was 
increased in lint from the pilose isoline of Texas Marker 1 
compared to nine other cotton strains (Quisenberry et al., 
1983). Williford et al. (1987) reported that three lint 
cleanings of hirsute cottons were not equal to one lint 
cleaning of smoothleaf cottons.
Even though Laird et al. (1986) found the same trend as 
measured by the Shirley Analyzer, low non-lint contents 
occurred just as frequently with trichome counts of 500 to 600 
hairs per cm2 as with near glabrous leaves. Very high non-lint 
contents (5% or more) did not occur with trichome counts below 
150 on the bottom surface and below 50 on the top surface of 
the leaf. A similar tendency existed for hair counts on bract 
surfaces, but the scatter was greater; with the exception of 
two strains, hair count on the inside of the bracts was always 
very low. So, there seem to be other variables that interact 
in a complex way with plant pubescence and non-lint content.
Anthony and Bragg (1986) tested smooth leaf (Deltapine 
NSL and Deltapine 90) and hairy (Stoneville 506, Stoneville 
825, and DES 422) cultivars, and found that the initial 
visible foreign matter contents at the trailer before gin 
processing were essentially equal, but foreign matter contents 
after gin processing were significantly different. Invisible
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foreign matter levels did not differ between cultivars.
c .2) Frego bract
Frego bract is a mutant character in cotton. The bracts 
are long, narrow, twisted, and tend to curl outward, leaving 
the flower buds and subsequent bolls well exposed. This is in 
contrast to flat, triangular bracts of normal cotton that more 
or less enclose the flower buds and the lower half of cotton 
bolls. Some tendency for parallel veination in the leaves of 
plants that have reached the fruiting stage of development is 
usually associated with the modified bracts (Jones and 
Andries, 1969) .
Frego bract (fg) is inherited as a simple recessive 
character (Green, 1955), and is reported to be a member of 
linkage group VI (Kohel et al., 1965).
Corley (1966) found that bracts comprised 12% of the 
total trash in machine-harvested cotton, and that an average 
of 4 0% of the fine trash content was composed of bract 
material. Morey et al. (1976) reported that an average of 43% 
of the visible wastes in raw cotton, extracted by Shirley 
Analyzer techniques, were derived from bracts.
Milam et al. (1975) reported that in 1973, La. Frego 2 
(an experimental line) had 7.1 cm2 bracts, 71% smaller area 
than Deltapine 16, while in 1974 La. Frego 3159 had sig­
nificantly smaller bracts than the other entries, averaging 
47 and 48% of the bract surface area of Deltapine 16 at Baton
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Rouge and St. Joseph, respectively.
Jones and Milam (1976) also found genetic variability 
regarding bract weight, teeth/bract and bract area/lint weight 
ratio. Bract weight per unit area of two frego strains (La. 
Frego 3159 and La. 16751 OFSN) was 45 to 100% greater than 
either Coker 201, Stoneville 213, Coker 310 or Deltapine 16, 
suggesting unusually thick or dense bracts. It was suggested 
that dense bracts may be desirable since they may better 
resist decay, be more easily removed in cleaning and better 
resist shattering into extremely fine byssinosis-active 
particles than thin bracts. However, both strains had numerous 
teeth/bract and, in this respect, were comparable to Deltapine 
16.
Bowman and Jones (1982) found moderately high estimates 
of narrow-sense heritability for bract area, and suggested the 
use of recurrent selection as a means for concentrating 
favorable alleles in breeding populations for low bract 
surface area. Investigation of genetic systems involved in the 
ratio bract surface area per lint weight per boll revealed 
that nearly one-half of the inheritance was additive in nature 
(Bowman and Jones, 1984). However, reductions in this ratio 
were associated with a genotypic reduction in 50% span length 
and an increased fiber micronaire (Bowman and Jones, 1983) .
c .3) Open-canopy cottons
Okra-leaf (L°) is an old and common mutant that is
present in certain race stocks and older cultivars of upland 
cotton, Gossypium hirsutum L. . Super-okra-leaf (Ls) is a newer 
mutant, and has a much greater reduction in leaf area than 
okra-leaf. These leaf shape alleles show absence of dominance. 
Heterozygous super-okra-leaf is indistinguishable from 
homozygous okra-leaf. Heterozygous okra-leaf on the other 
hand, has a similar phenotype to homozygous sea-island-leaf 
(Le)(Jones, 1982). These leaf shape alleles, along with sub- 
okra-leaf (Lu) and normal leaf (I) , are members of an allelic 
series at the "L" locus on chromosome 15 of the "D" genome 
(Stephens, 1945; Green, 1953; Endrizzi and Kohel, 1966).
In addition, there is another series of leaf shape 
alleles at the "L" locus of chromosome 1 of the "A" genome 
(White and Endrizzi, 1965). These include laciniate (L[) , 
narrow (L), intermediate (L1) , and two alleles for broad (LB 
and 1) . The alleles L1 and LB show complete dominance while the 
others show absence of dominance (Hutchinson, 1934) . Of these, 
laciniate has been transferred into upland cotton and has a 
phenotype quite similar to that of okra-leaf (Jones, 1982).
Open-canopy cottons have been shown to reduce boll rot 
(Brown and Cotton, 1937; Andries et al., 1969, 1970; Karami 
and Weaver, 1972; Roncadori, 1974; Reddy, 1974; Rao and 
Weaver, 1976; Jones et al., 1978; Jones, 1982), flower at 
higher rates and mature earlier than normal-leaf cultivars 
(Andries et al., 1969, 1970; Major, 1971; Jones, 1972;
Anderson, 1973) , even though late-season weed control becomes
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more crucial.
The open-canopy cottons are suspected to decrease the 
amount of trash in the seed-cotton and/or cleanability due to 
reduced leaf area. For instance, Andries et al. (1969, 1970) 
estimated the leaf area of mature okra-leaf and super-okra 
leaf plants to be about 60 and 50% of normal-leaf cottons, 
respectively. Karami and Weaver (1972) estimated the leaf area 
of okra-leaf plants at about 65% of normal-leaf. In a high 
plant population, narrow row culture, Pegelow et al. (1977) 
estimated the relative leaf area of okra-leaf and super-okra- 
leaf plants at about 80 and 65% of normal-leaf, respectively.
Additionally, it is speculated that a higher percentage 
of the trash would be petioles and veins rather than leaf 
lamina, as compared with normal-leaf cottons; the bulky 
conductive tissue could be readily removed during the ginning 
process.
MATERIALS AMD METHODS
Eight near isogenic lines in 1985, and twelve in 1986 and 
1987, were evaluated under conventional cultural and pest 
control practices at three locations in Louisiana (Alexandria, 
St. Joseph, and Bossier City). The genotypes evaluated during 
the 1985 crop season involved four leaf shapes [normal, semi­
okra (Lu or Le) , okra, and superokra] in two genetic back­
grounds (La. 213-613 and MD 65-11); another four near-isolines 
of La. 213-613 (semi-smooth plus nectariless, frego plus 
nectariless, semi-smooth plus frego plus nectariless, and okra 
plus frego plus nectariless) were added for the 1986 and 1987 
tests.
The La. 213-613 background represents a highly inbred 
line of Stoneville 213; the MD 65-11 background represents a 
Deltapine 16 semi-smooth, nectariless strain; all isolines of 
the latter background were developed by W.R. Meredith, Jr. 
(U.S.D.A., Delta Branch Experimental Station, Stoneville, MS) , 
while the La.213-613 isolines were developed at the L.S.U. 
Agricultural Center. The leaf shape isolines were established 
after four backcrosses to the La.213-613 recurrent parent, or 
after six backcrosses to the DES 16ne recurrent parent (Jones 
et al., 1985).
The semi-okra leaf alleles, Le and Lu, are similar in ap-
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pearance though they originated from different sources. Le was 
transferred to La. 213-613 from Sea Island, and Lu was trans­
ferred to MD 65-11 from a Missouri strain (HYC 79-6) thought 
to have the sub-okra trait. Since the Le and Lu leaf types have 
the same phenotype, they may, in fact, have the same leaf 
shape allele (Jones et al., 1985).
The experimental design used was a randomized complete 
block with four replications of 4-row plots at each location 
and in each year, with all data obtained from the center two 
rows. Off-type plants were removed as soon as the traits 
expressed themselves. Special care was taken to maintain the 
plots free of weeds.
In 1985, the tests were planted on 5/2, 5/7, and 5/7, and 
harvested on 10/8, 10/7, and 11/13, at Alexandria, Bossier
City, and St. Joseph, respectively. Plots were 12.2, 13.7 and
16.8 m long, respectively. At Alexandria, the experiment was 
conducted on a Norwood silt loam soil, representative of the 
Red River alluvial area, on 0.96 m width rows. The Bossier 
City test was located on a Norwood loam soil, fertilized with 
56 kg ha'1 of N following corn. The Alexandria and Bossier City 
tests were harvested prior to the October rain. The St. Joseph 
test, grown on a Commerce silt loam and fertilized with 67.3 
kg N ha"1, sustained weather damage from the extended October 
rains since it was defoliated and ready for harvest when the 
rain started. Additionally, the data may have been adversely 
affected by weed competition, so it was discarded for this
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study.
In 1986, the Alexandria test was located on Norwood silt 
loam soil fertilized with 78.5-53.8-53.8 kg ha"1 of N-P205-K20. 
The Bossier City test was located on soils grading from 
Latanier silty clay loam to Norwood silt loam; the field was 
planted to soybeans the previous year and was fertilized with 
67.3 kg ha"1 of nitrogen prior to planting. The St. Joseph test 
was located on Commerce silt loam soil fertilized with 78.5 
kg ha"1 of nitrogen. The experiments were planted on the 5th, 
6th, and 12th of May (Alexandria, St. Joseph, and Bossier 
City, respectively). Plots were 11.6 m long on 0.96 m rows at 
Alexandria, 13.7 m long on 1.02 m rows at Bossier City, and
16.8 m long on 1.02 m rows at St. Joseph. Excellent growing 
and harvesting weather prevailed at Alexandria and St. Joseph, 
but plants suffered from moisture stress at Bossier City in 
July, as the field did not receive supplemental irrigation; 
the month of August was favorable for fruiting and most of the 
crop was set during this month. In addition, the Bossier City 
test was exposed to a week of rainy weather after defoliation. 
The St. Joseph test followed corn in 1985, and plant growth 
was more excessive at this location than at the other two.
In 1987, the tests were planted 26, 12, and 20 May at
Alexandria, Bossier City and St. Joseph, respectively, on the 
same soils as indicated for 1986. They were grown under 
conventional cultural and pest management practices except 
that the Bossier City location was irrigated and the Alexan­
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dria and St. Joseph locations received two low rate (113.4 to 
170.1 g) applications of mepiquat chloride (N, N-dimethyl 
piperidinium chloride) in early and mid-July. Plant growth was 
more excessive at St. Joseph (1.68 to 1.83 m) than at the 
other two locations (1.07 to 1.22 m).
All tests were defoliated before harvest. A sample of 50 
bolls per plot was taken at random from three replications to 
measure lint quality; 2.5% span length, length uniformity 
ratio, strength, and micronaire were measured by the Cotton 
Fiber Laboratory, Louisiana Agricultural Experiment Station, 
Agronomy Department, Baton Rouge, LA, according to the 
American Society for Testing and Materials (ASTM) Standards. 
The center two rows of each plot were harvested with two-row 
tapered-spindle pickers: John Deere 9910 at Alexandria,
International 622 at Bossier City, and John Deere 9910 at St. 
Joseph. The seed-cotton from the first pick was stored in a 
warehouse until transportation for ginning on a microgin 
(Anthony and McCaskill, 1974) at the U.S.D.A. Cotton Ginning 
Research Laboratory at Stoneville, Mississippi. In order to 
get enough seedcotton for ginning, two replications at each 
location were mixed forming two batches per entry per location 
and year. The samples were conditioned for ca. 24 hrs at 2 4s 
C and 55% relative humidity before ginning, allowing the 
seedcotton to reach an equilibrium moisture content.
The following small-scale ginning system sequence was 
followed in ginning: shelf-type tower drier (56 2C), cylinder
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cleaner (Lummus), stick remover (Continental Little David), 
shelf-type tower drier (no heat), cylinder cleaner (Lummus), 
extractor-feeder (Continental Commander)/20 saw gin stand 
(Continental with 4 0.6 cm saw), zero, one, or two saw-type 
lint cleaners (Continental 16-D). Ginning rate was about 0.34 
kg seedcotton per minute per saw.
Samples were taken before gin processing (wagon) and at 
the gin stand (feeder apron) for foreign matter determina­
tions, using the pneumatic fractionator technique during 75 
seconds at 70 p.s.i. (6, 50, and 200 mesh for motes, small 
leaf and pin trash, respectively); carpels and sticks were 
removed by hand. From each seed-cotton batch, lint samples 
were collected after the battery condenser for trash analysis 
after zero, one and two stages of lint cleaners; another 
sample was taken from the one-lint cleaning subsample to 
determine moisture content (oven drying method) of the whole 
batch at ginning (Shepherd, 1972).
A 100 g lint sample from each subsample was processed 
through a Shirley Analyzer (ASTM D 2812-76 procedure, 1979) 
by each of two technicians. High correlation coefficients 
between both determinations were found for all trash frac­
tions, so the average was used in the analysis. In order to 
gain more insight in the behavior of the isolines, the former 
procedure was partially modified in an attempt to separate the 
motes fraction from the visible portion of the trash, intro­
ducing an inclined sieve inside the trash chamber of the
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Shirley Analyzer, above the trash pan. Thus, the average 
motes, visible (leaf material, stems, etc.) and invisible 
fractions of the final product were calculated.
Nep content was determined by duplicate counts on webs 
mounted on ten 10.2 x 22.9 cm black-velvet-covered boards, 
derived from 3 g samples processed in a Mechanical Blender 
and finally through a CSI Nep Tester (U.S.D.A. method, 1954).
The results for each variable were tested by analysis of 
variance (ANOVA), and Least Square Differences mean separation 
procedure (SAS, 1985). Composite grades were converted to 
statistical grade indices for ease in computation. Representa­
tive grade indices are as follows: Middling (31)=100, Strict 
Low Middling (41)=94, and Low Middling (51)=85.
Direct and indirect phenotypic path coefficients for neps 
(effect) and fiber quality parameters (cause) were calculated 
as proposed by Wright (1921, 1934) and later described by
Dewey and Lu (1959) and by Li (1975).
RESULTS AND DISCUSSION
1. Wagon fractionation
Each combination of location and year was considered as 
a particular environment for the purpose of this study; thus, 
there was a total of 8 environments in which the isolines were 
evaluated. The average motes, hulls, sticks, small-leaf, pin 
and total trash percentages at the wagon apron are presented 
by environments in Table 1. There was a wide range of condi­
tions concerning trash levels in the seed-cotton, as shown by 
the overall range of total trash percentages: 4.05% in
Alexandria (1986) to 12.39% in Bossier City (1986). Motes 
(33.0 to 54.8%) and hulls (16.7 to 39.3%), were the predomi­
nant fractions in the trash in all environments, followed by 
the small leaf portion (15.4 to 31.8%) . Motes were the largest 
fraction in Alexandria, St. Joseph (1985,1986) and Bossier 
City (1987) , while hulls accounted for ca. 40-50% of the total 
trash in Bossier City (1985,1986).
In general, Alexandria had the lowest total trash 
percentages (5.16, 4.05, and 5.35% total trash during the
1985, 1986, and 1987 crop seasons, respectively), mainly as 
a result of lower percentages of hulls, sticks, and motes than 
in the other two locations. The higher outcrossing levels of 
Alexandria than in Bossier City and St. Joseph, could have
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accounted for the reduction of motes in the seed-cotton 
fraction (J.E. Jones, personal communication), while rela­
tively more determinate plants might be related to the smaller 
hulls and sticks fractions. Bossier City was the location with 
the highest total trash levels, averaging 9.18, 12.39, and
9.76% total trash during 1985, 1986, and 1987, respectively. 
The effect of the rain that occurred after defoliation in 1986 
clearly shows in the high level of hulls found in the wagon 
apron (4.83%). St. Joseph showed intermediate levels of trash, 
averaging 7.95 and 8.31%, during 1986 and 1987, respectively. 
Similar relationships in the comparison among locations were 
found when evaluating the partial total of small-leaf plus pin 
trash components. It must be considered that the use of a 
different picker at each location may have had an effect on 
the data obtained by locations.
1.1. Combined analysis, twelve genotypes over six environments
The results from the combined analysis for Alexandria, 
Bossier City, and St. Joseph, during the 1986 and 1987 crop 
seasons are presented in Table 2. Differences (P<0.01) 
occurred among environments in total trash as well as in its 
components (hulls, sticks, small-leaf, pin, and motes). 
Genotypic differences (P<0.01) occurred in total trash and in 
the small-leaf and motes fractions; only in the case of pin 
trash, was there evidence of interaction of isolines with the 
environments. This interaction probably originated from the
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abscence of significant differences among genotypes, except 
for super-okra on the La.213-613 background in Bossier City 
(1986), which showed a higher mean value than its respective 
normal-leaf check (0.39 vs 0.18%, respectively)(Table 3). The 
particular conditions of that environment, with heavy rains 
between defoliation and harvesting, and the high regrowth 
potential of the super-okra isoline provides a plausible 
explanation of these results.
The mean values by genotypes for the different trash 
fractions are presented in Table 4. Only La.213-613 L° had a 
higher (P<0.05) total trash percentage than its check (8.86% 
vs 7.99%). However, when analyzed by components, all open- 
canopy isolines (sea-island, okra, and super-okra) in the 
La.213-613 background showed higher means in small-leaf trash 
(2.18, 2.25, and 2.13%, respectively) than their normal leaf 
check (1.81%). Even though the okra and super-okra genotypes 
normally tend to present a significant reduction of leaf area 
compared to the normal-leaved genotypes (Andries et al. , 1969, 
1970; Karami and Weaver, 1972; Jones, 1982), there is also a 
higher fruiting rate and thus, more leaves on these genotypes 
than on normal leaf isolines. Also, there was observed in the 
open-canopy genotypes an increased "hanging" effect of the 
leaves on the plant after defoliation (especially for the okra 
trait), due to the particular shape of the leaves. In the MD 
65-11 background, only okra was significantly higher in small- 
leaf trash than its check (2.30 vs 2.06%); the other isolines
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did not show the same trend depicted for the La. 213-613 
background, indicating a background effect, possibly due to 
plant pubescence, on the isolines response.
The three frego isolines (L°fgne, t3fgne and fgne) had 
slightly more small-leaf trash than their normal bract 
counterparts (check, t3ne and L°) . In fact, L°fgne (2.43%) had 
significantly more trash than the average for L° and fgne 
(2.14%), suggesting that L° and fg have cumulative effects. As 
the frego trait tends to produce higher weight per bract area 
than normal bracted cotton (Jones and Milam, 1976), there is 
no clear evidence of increased number of trash particles. 
However, the twisting of the bracts in the frego isolines 
could have increased the amount of foreign material picked by 
the harvester.
There was no evidence that semi-smoothness (t3) reduced 
the small-leaf fraction in the wagon apron, as shown by the 
higher (though not significant) mean of La.213-613 t3ne 
(1.99%) than the check, and by the comparison of the same leaf 
shapes in the two genetic backgrounds (considering that a 
major phenotypic difference between La.213-613 and MD 65-11 
is the semi-smoothness of the latter family)(Table 4).
Semi-smooth (t3) isolines significantly reduced the 
percentage of motes in the wagon apron, as shown by the 
behavior of the t3 isolines in the La.213-613 background 
(2.44% and 2.66% for La.213-613 t3ne and La.213-613 t3fgne, 
respectively) , and the comparison of the normal, okra and
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semi-okra isolines in the two different backgrounds (Table 4) . 
Pleiotropic and/or linkage effects could be involved in this 
response. Also, super-okra (Ls) in the La.213-613 background 
averaged less motes (P<0.05) than its respective check (2.84 
vs 3.29%); on the MD 65-11 background, Ls had the lowest mean 
(2.84%), although it was not significantly different from its 
normal leaf check. Environmental conditions created in the 
canopy by this leaf shape (i.e. lower relative humidity)(Re­
ddy, 1974) could have originated this response, inducing 
extended pollen viability and therefore a higher level of 
pollination.
To eliminate the possible influence of plot yields on the 
trash content of the sample, all data within each location and 
year were adjusted by covariance analysis to the mean yield 
of each environment. No major variations from the results 
previously reported were found (Tables 5 and 6), indicating 
consistent performance of the genotypes tested regardless of 
the yield level.
1.2. Combined Analysis, four leaf types and two families over 
eight environments.
A separate ANOVA was performed for the 8 common leaf 
shape isolines evaluated in Alexandria, Bossier City, and St. 
Joseph, during the 1985, 1986, and 1987 crop seasons. The
genotypic effects were divided into family, leaf type and 
their interaction, family*leaf type. The results from the
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ANOVA are given in Table 7. Differences (P<0.01) were found 
among environments in total trash and its components; in the 
case of the sticks and pin trash fractions, environment was 
the only significant source of variation. For total trash, 
hulls, and motes percentages, there were significant (P<0.05) 
family*environment, and leaf type*environment interactions, 
indicating different behavior of the two families and the four 
leaf types according to the year*location combination tested. 
The family*leaf type interaction was non-significant (P>0.05) 
for all traits. Only in the small-leaf trash fraction did the 
leaf types differ (P<0.01), without any indication of interac­
tions.
Total trash, hulls, and motes percentages at the wagon 
apron, as affected by family background and environment, are 
presented in Table 8. Differences (P<0.05) in total trash 
between La.213-613 and MD 65-11 were found in Alexandria, 1987 
(5.69% vs 4.73%, respectively), Bossier City, 1985 (8.23% vs 
10.13%, respectively), Bossier City, 1986 (13.41% vs 11.70%, 
respectively), and St. Joseph, 1987 (8.69% vs 7.91%, respec­
tively) . Only in the Bossier City, 1985 environment did the 
MD 65-11 semi-smooth family have a higher (P<0.05) total trash 
percentage than the normally pubescent La.213-613. It seems 
that there are other differences between the two background 
besides the level of pubescence, which interact with the 
specific environmental conditions of the season. This response 
closely followed the results in the hulls fraction, where
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again only in Bossier City, 1985 did the La. 213-613 family 
have a significantly lower hulls percentage than MD 65-11 
(3.18% vs 4.04%, respectively). Only at Bossier City during 
the 3 years of the study were there differences (P<0.05) in 
motes percentages between the families. In 1985, La.213-613 
had less motes than MD 65-11 (2.76% vs 3.41%, respectively), 
while in 1986 and 1987 the tendency was to the contrary (4.50% 
vs 3.97% and 4.32% vs 3.82% during 1986 and 1987, respec­
tively). In this sense, Pearson (1949), in studies of seed­
cotton samples from cultivar tests at eight locations and 3 
years, found that the variance in motes data attributable to 
environmental factors was far greater than that caused by 
cultivars. Turner et al. (1977) also indicated the importance 
of the environmental conditions (seasons and periods of bloom) 
on mote percentages.
The average small-leaf percentages in the wagon by leaf 
types are shown in Fig. 1. There was a clear tendency for the 
open-canopy cottons (okra, super-okra, and semi-okra) to 
average higher levels of small-leaf trash than the normal-leaf 
check. Okra leaf was the only type to differ significantly 
(P<0.05) from the check (1.96% vs 1.69%) as well as from all 
other leaf types. These results agree with those reported for 
the combined analysis of the 1986 and 1987 crop seasons.
Mean percentages of total trash, hulls, and motes at the 
wagon by leaf types and environments over families are given 
in Table 9. No differences (P>0.05) among leaf shapes in total
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trash were found at Alexandria (1985 and 1986), and Bossier 
City (1986, 1987) . The open-canopy cottons tended to have more 
trash than the check at Alexandria and St. Joseph (1987) , but 
at Bossier City, 1985, the check had unusually high levels of 
hulls (5.25%) and high levels of motes (3.37%) , reversing this 
tendency. At St. Joseph (1986), super-okra had less total 
trash than the other leaf types (6.75% vs 8.26, 8.63, and
8.70% for the check, semi-okra and okra, respectively), as a 
result of lower levels of motes (2.36% vs 3.44, 3.33, and
3.53% for the check, semi-okra and okra, respectively).
Only slight variations from the results previously 
reported were found when the wagon trash data were adjusted 
by mean yield of each environment (Tables 10, 11, and 12). In 
the adjusted ANOVA table, only environments remained sig­
nificant in the hulls fraction (P<0.01), while the interac­
tions of family*environment and leaf type*environment for 
motes were significant only at P=0.05. In the case of small- 
leaf percentage, the results followed the same trend depicted 
in Figure 1, averaging 1.98, 1.80, 1.76, and 1.73% for okra, 
semi-okra, super-okra, and the normal-leaved check, respec­
tively. In the comparison among families and leaf types for 
adjusted and unadjusted data, the general trends remained the 
same, with only slight changes in requirements for signifi­
cance (Tables 11 and 12) .
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2. Feeder Fractionation
2.1. combined analysis, twelve genotypes over six environments
Significant differences (P<0.01) among environments were 
found for total trash and its components, with the exception 
of the pin fraction, which showed no variation for any of the 
sources tested (Table 13) . Even though significant interac­
tions of isoline*environment were found for small-leaf, motes, 
and total trash percentages, they were relatively small 
compared with the isoline effect.
Genotype average percentages over environments for total 
trash, hulls, sticks, small-leaf, pin, and motes in the feeder 
apron, are presented in Table 14. Super-okra (2.33%), and the 
semi-smooth isolines (t3ne and t3fgne)(1.96 and 2.15%, respec­
tively) on the La.213-613 background were the only genotypes 
with significantly (P<0.05) less total trash than the check 
of the respective family (2.65%). This response was mainly the 
result of the behavior shown in the small-leaf and motes 
fractions, even though La.213-613 t3fgne did not reach 
significance for the last variable mentioned. The effect of 
semi-smoothness also appears to be evident when comparing the 
same leaf shapes on the two different backgrounds; MD 65-11 
averaged less motes, small-leaf, and total trash than the same 
isolines in the La.213-613 family. For instance, the normal­
leaved isoline averaged 2.65% total trash on La.213-613 vs 
2.30% on MD 65-11; the sea-island leaf shape averaged 2.64% 
vs 2.39% of sub-okra; okra, 2.74% vs 2.60%, and super-okra
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2.33% vs 2.27%, respectively. The frego isoline (fgne) 
approached significance from the check in small-leaf and total 
trash percentages.
No statistical mean separation (except for sticks) was 
found among the entries on the MD 65-11 background, possibly 
indicating a stronger effect of semi-smoothness on the 
response of the isolines. No significant changes to the 
results described above were found when the data were adjusted 
for the moisture content of each sample as covariate.
The average seedcotton cleanability for each fraction, 
arranged by genotype, is presented in Table 15. Again, mean 
separation was only evident in the La. 213-613 background where 
super-okra (Ls) , semi-smooth nectariless (t3ne), and okra- 
frego-nectariless (L°fgne) had significantly higher total 
cleanability than their normal check (68.41, 70.22, 69.45% vs 
63.25%, respectively). Hulls were the fraction more easily 
removed from the seedcotton, while pin trash and motes were 
the most difficult to remove. No differences (P>0.05) were 
found for sticks, pin, and motes among genotypes. However, all 
open-canopy (except for sea-island), frego, and semi-smooth 
isolines of La.213-613 had higher (P<0.05) small leaf clean­
ability averages than the check: 78.53% (okra), 83.21% (super­
okra), 81.52% (frego-nectariless), 86.76% (semi-smooth,
nectariless), 86.40% (semi-smooth, frego, nectariless), and 
83.99% (okra-frego-nectariless) versus 73.98% for the check. 
These results appear to validate the hypothesis postulated
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about the thick or dense bracts of the frego strains, and the 
higher proportion of petioles and veins of the open-canopy 
genotypes. The influence of semi-smoothness, increasing the 
small-leaf cleanability, agrees with the results reported by 
Baker et al. (1983) and Quisenberry et al. (1983) and others.
2.2. Combined analysis, four leaf shapes and two families over
eight environments
The results obtained from the analysis of variance 
performed with the data of the 8 common isolines in Alex­
andria, Bossier City, and St. Joseph during the 3 years of 
this study are given in Table 16. Pin trash data are not 
presented since they did not show any significant effects. 
There were differences (P<0.01) among environments in hulls, 
sticks, small-leaf, motes, and total trash; in the case of the 
hulls fraction, environment was the only significant source 
of variation. A significant leaf-type effect was present in 
sticks percentage; the okra (L°) leaf shape averaged signifi­
cantly more sticks (0.186%) than super-okra (0.145%), sub-okra 
(0.103) or the normal-leaved cottons (0.127%). High sampling 
errors (inherent of the fractionator technique employed) could 
have influenced these results, as noted by the high coeffi­
cient of variation found for this trait (55.23%).
Significant family*environment interactions were present 
for motes, total trash, and small-leaf percentages, even 
though in the last case, it was relatively unimportant
compared to the family effect. The means found for these trash 
components by genetic background at each of the environments 
tested are shown in Table 17. The MD 65-11 family averaged 
significantly more total trash than La.213-613 at Alexandria 
(1985) and St. Joseph (1987), but significantly less total 
trash at St. Joseph (1986). These results followed the trend 
shown in motes percentages, indicating different behavior of 
the backgrounds according to the environmental conditions 
found in each season, probably during the blooming period. In 
the small-leaf fraction, the trend was much clearer: the semi­
smooth family, MD 65-11, averaged significantly less small- 
leaf trash than La.213-613 except for Alexandria (1985, 1986), 
Bossier City (1985), and St. Joseph (1987). The family*envi- 
ronment interaction in this case was not due to a shift in 
direction of the response, but to the lack of a significant 
family difference in some location-year combinations.
La.213-613 and MD 65-11 showed different (P<0.05) small- 
leaf cleanabilities, averaging 78.19% and 81.33%, respec­
tively; no family*environment interaction was found for this 
variable. The average seedcotton cleanabilities by families 
and environments for motes and total trash percentages are 
presented in Table 18. Only at St. Joseph during the 1987 crop 
season were there differences (P<0.05) between families in 
total trash cleanability (70.42% and 61.39% for La.213-613 and 
MD 65-11, respectively); this followed the trend shown for the 
motes portion (42.86% and 29.21%, respectively).
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No differences (P>0.05) were detected among the four leaf 
types as an average of families and environments for small- 
leaf trash at the feeder apron (Table 16) ; okra averaged 
0.379%, while semi-okra, normal-leaf, and super-okra averaged 
0.352, 0.346, and 0.312%, respectively. A significant family- 
*leaf type interaction probably originated from an abscence 
of differences due to leaf types in the MD 65-11 background, 
while the La.213-613 super-okra had less (P<0.05) small-leaf 
than the normal leaf check (0.318% vs 0.388%, respectively). 
In relation to seedcotton cleanability, the normal leaf check 
had the lowest value (78.14%), while the open-canopy cotton 
means were 81.23% (super-okra), 79.91% (sub-okra), and 79.78% 
(okra).
3. Shirley Analyzer
3.1. Combined analysis, twelve genotypes over six environments
Significant differences (P<0.01) were found among zero, 
one and two stages of lint cleaning in visible trash (leafy 
material and motes), and total trash (Table 19) . In the 
invisible fraction, one and two lint cleanings did not differ 
from each other, but they had significantly (P<0.01) less 
invisible trash than zero lint cleaning. Lint at zero lint 
cleaning had an overall average of 5.52% total trash, from 
which 75.2% was visible fraction. With one lint cleaning, 
total trash averaged 3.19%, of which 60.2% corresponded to the 
visible portion. With two lint cleaners the means were 2.36%
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and 47.9%, respectively. The trend was towards a strong 
diminishing proportion of visible trash as number of lint 
cleaners was added to the gin sequence. The invisible trash 
means remained fairly constant (1.37, 1.27, and 1.23%, for
zero, one, and two lint cleaners, respectively); consequently, 
the invisible trash proportion of the total trash increased 
from 24.8% (zero lint cleanings) to 39.8 and 52.1% for one and 
two lint cleanings, respectively.
In relation to visible trash components, there was a de­
crease in motes and leafy material as the number of lint 
cleaners was added to the process. Motes percentage means 
ranged from 1.42 (zero lint cleaning) to 0.68 and 0.43 (one 
and two lint cleanings, respectively), while leafy material 
percentage means varied from 2.73 (zero lint cleanings) to 
1.23 and 0.70 (one and two lint cleanings, respectively). In 
all situations, the leafy fraction accounted for most of the 
visible trash (ca. 60-65%), but with a tendency to diminish 
its proportion as number of lint cleaners were added in the 
sequence (65.8, 64.6, and 61.9%, for zero, one, and two lint 
cleanings, respectively).
The results from the ANOVA for total trash and its 
components at zero lint cleaning for the twelve genotypes-six 
environments study, are shown in Table 20. Significant 
(P<0.01) differences among isolines were detected in visible 
trash, its components (motes and leafy material), and total 
trash. Even though there were significant isoline*environment
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interactions for these variables, they were of relatively 
small order compared with the isoline effects. No differences 
(P>0.05) were found among isolines in invisible trash, which 
showed a high coefficient of variation (25.6).
The visible (with its components: leafy material and
motes), invisible, and total trash averages with no lint 
cleanings are given in Table 21. Only in the La. 213-613 
background were isolines different (P<0.05) from the check 
for any of the variables. Super-okra (Ls) and the semi-smooth 
isolines (t3ne and t3fgne) had significantly less visible trash 
than the normal leaf check, averaging 3.88, 3.04, 3.60, and
4.48%, respectively. These isolines had the least proportion 
of visible trash to total trash of the isolines tested: 74.3, 
70.8, and 72.7%, respectively. A similar pattern was found in 
the leafy material fraction, although in this variable La.213- 
613 Ls was not significantly different from the check (2.58% 
versus 2.96%); the semi-smooth genotypes (t3ne and t3fgne) 
averaged 1.84 and 2.09%, respectively. The semi-smooth 
isolines also had a lower proportion of leafy material to 
total visible trash (60.5 and 58.1%, respectively) than other 
isolines. In relation to motes, only La.213-613 Ls and La.213- 
613 t3ne had significantly lower averages (1.30 and 1.20 %, 
respectively) than the normal cotton (1.52%). La.213-613 
t3fgne had almost the same mean as the check and with the 
highest percentage in relation to the visible fraction 
(41.9%). In total trash percentage, La.213-613 t3ne was the
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only isoline with a significantly lower average than the check 
(4.29%), even though La.213-613 t3fgne was close to signifi­
cance (4.95%). No differences (P>0.05) were found among 
isolines in the invisible trash fraction. No isoline had a 
significantly higher average than its respective check for any 
of the variables studied.
The effect of the motes board at the gin stand is 
evaluated in Table 22, which compares motes percentages at the 
feeder apron (calculated from the fractionator values and the 
lint percentages obtained from the boll samples) with motes 
at the Shirley Analyzer with zero lint cleaning. Overall, the 
board removed ca. 68% of the motes present at the gin stand, 
appearing to perform a less efficient job for La.213-613 fgne 
and La.213-613 t3fgne than for the check (averaging 63.21, 
63.37, and 68.84% motes cleanability, respectively). A similar 
tendency was found when the data were adjusted by covariance 
analysis for the initial amount of motes at the feeder apron, 
showing La.213-613 fgne and La.213-613 t3fgne with the lowest 
values (61.91 and 64.36%, respectively). Mote cleanability may 
be associated with micronaire and stiffness of fiber (Table 
44) .
The ANOVA for the Shirley Analyzer with one stage of lint 
cleaning is shown in Table 23. The results were similar to 
those found with zero lint cleaning (Table 20) except for the 
motes fraction, where there was a highly significant iso- 
line*environment interaction. The averages for the variables
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studied at one lint cleaning stage are shown in Table 24. On 
average, the use of one lint cleaner seemed to buffer the 
differences among genotypes in motes percentage. Only the 
semi-smooth isolines (t3ne and t3fgne) had significantly lower 
visible trash (1.44 and 1.64%, respectively) than the check 
(2.03%), mainly as a result of lower amount of leafy material 
(0.86 and 0.93%, respectively, versus 1.37% of the check). 
Super-okra (Ls) on La.213-613 also showed a lower (though not 
significant) leafy material average (1.16%). These results 
followed the behavior found with zero lint cleaning. No mean 
separation was detected in the MD 65-11 background.
The average motes percentages by genotypes and environ­
ments are presented in Table 25. MD 65-11 Ls appears to be the 
contributor to the isolines*environment interaction; at 
Alexandria in 1987 Ls had more motes (P<0.05) than its check 
(0.87 vs 0.56%, respectively) while at St. Joseph in 1986 it 
had less motes (P<0.05) than its check (0.78 vs 1.09%, respec­
tively) .
The effect of the use of one lint cleaner is presented 
in Table 26, expressed as percent trash removal for each trash 
fraction by genotypes over environments. Even though there 
were no statistically significant differences among genotypes 
for any variable tested, La.213-613 Ls and La.213-613 t3ne had 
the lowest motes cleanabilities (49.57 and 49.39%, respec­
tively) , explaining the absence of differences among the 
isolines in motes after the use of one lint cleaner. On
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average, about 50% of the visible trash was removed by the 
first lint cleaner. The effects on the invisible fraction were 
more erratic, varying from a high of 18.72% for La.213-613 
t3ne to an increase of 3.36% for the check in La. 213-613 
background. No differences (P>0.05) among genotypes were 
detected, suggesting high error variance and possibly factors 
other than the traits evaluated in this study were involved 
in the invisible fraction cleanability behavior.
The results from the ANOVA for two lint cleaners are 
presented in Table 27. Statistically significant isolines 
effects were found for visible trash, leafy material, in­
visible trash, and total trash. In the motes fraction there 
was a significant isoline*environment effect, due to the 
significant value found in La.213-613 L°fgne for the Alexan­
dria 1987 crop season. In all other environments, no isoline 
differed significantly from its check (Table 28) . For the 
other variables the isoline*environment interaction was 
relatively unimportant when compared with the main isoline 
effect.
Averages of the trash components at two lint cleanings 
are shown in Table 29. Again, no differences (P>0.05) were de­
tected among the isolines in motes and invisible trash 
averages. In the visible fraction, La.213-613 Ls and the semi­
smooth genotypes (t3ne and t3fgne) had significantly lower 
means than the check (1.02, 0.88, and 0.97% versus 1.27%,
respectively). This occurred as a consequence of significantly
lower percentages of leafy material for these genotypes in 
relation to the check. For this variable, La.213-613 fgne also 
had a lower percentage (P<0.05) than the check (0.67%). It is 
interesting to note that La. 213-613 t3ne with one lint 
cleaning had almost the same total trash (2.47%) and leafy 
material (0.85%) averages as the check (2.46% and 0.85%) with 
two lint cleanings (Tables 24 and 29) . This suggests the 
feasibility of using this trait in combination with reduced 
lint cleaners in the gin process. The other semi-smooth 
isoline, La.213-613 t3fgne behaved in a similar manner.
None of the isolines behaved differently from their 
respective normal check in lint cleanability at the second 
lint cleaner for any variable (Table 30). On an average, the 
second lint cleaner removed less trash than the first; visible 
trash cleanability dropped for the first lint cleaner from 50- 
55% to ca. 4 0% for the second; the largest change occurred in 
leafy material which varied from an average of about 50% 
(first lint cleaner) to around 20% (second lint cleaner). 
Motes extraction percentages fluctuated from 50% to 35%, 
indicating that the leafy material was harder to remove than 
motes. Invisible trash cleanabilities means were erratic, 
fluctuating from 9.52% for La.213-613 fgne to an increase of 
34.13% for La.213-613 t3fgne. Lint quality parameters (espe­
cially fiber strength) and trash pulverization by the Shirley 
Analyzer are probably involved in this response.
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3.2. Combined analysis, four leaf types and two families over
eight environments
Number of lint cleaners used affected (P<0.01) visible 
trash and its components (motes and leafy material), invisible 
trash, and total trash (Table 31). With zero lint cleaners, 
total trash averaged 5.43%, while with one and two lint 
cleaners it dropped to 3.22 and 2.39%, respectively. This 
decrease originated in the changes that occurred in the 
visible trash fraction, as invisible trash means presented 
only a slight decrease, averaging 1.33, 1.26, and 1.23% for 
zero, one, and two lint cleaners, respectively. The percentage 
of visible trash in relation to total trash decreased as 
number of lint cleaners were added, dropping from 75.4% for 
zero lint cleanings to 61.0 and 48.6 for one and two cleaners. 
As discussed earlier, the leafy material portion accounted for 
most of the visible trash, falling from an average of 65.3% 
to 61.4% as lint cleanings increased.
The results from the ANOVA for the data at zero lint 
cleanings are shown in Table 32. Highly significant differ­
ences between families were found for the invisible fraction; 
La.213-613 averaged 1.40% compared with 1.27% for MD 65-11. 
The difference may be a response to fiber strength; MD 65-11 
is about 5% stronger than La.213-613 (Table 48). For visible 
trash and motes percentages there was a significant family*en- 
vironment interaction. No effects were found for leaf types, 
but the interaction of leaf type*environment was significant
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for visible trash, leafy material and total trash. In the case 
of motes, a significant environment*family*leaf type inter­
action was detected, even though it was relatively small 
compared with the family*environment mean square.
The averages for visible trash, motes, leafy material, 
and total trash with no lint cleaners, arranged by family and 
environments are presented in Table 33. The only differences 
between families were found at St. Joseph during 1986 and 
1987; MD 65-11 had less motes and leafy material (and conse­
quently, less visible trash) than the La.213-613 family. These 
results agree with those found at the feeder apron in the case 
of leafy material, but not with respect to the motes fraction, 
as in St. Joseph 1987, MD 65-11 had significantly more motes 
than La.213-613 at the feeder apron (Table 17). At this 
location, the La.213-613 family averaged significantly less 
motes cleanability than the MD 65-11 family (58.9 versus 64.3% 
in 1986, and 65.9 versus 78.6% in 1987).
Trash component averages for the four leaf shapes tested 
at zero lint cleaners, arranged by environments, are presented 
in Table 34. Overall, super-okra averaged less visible trash 
than the other leaf types, a consequence of the lower leafy 
material found in the lint. These results followed what 
happened in St. Joseph during 1986 and 1987, where also super­
okra had lower motes percentages than the other leaf types and 
differed significantly (P<0.05) from the normal leaf check 
(1.82 and 1.28 versus 2.18 and 1.67%, respectively).
The effect of the mote board at the gin stand, without 
and with covariance adjustment for the initial amount of motes 
present at the feeder apron, arranged by families and leaf 
types is given in Table 35. Overall, the board removed about 
70% of the motes at the gin stand. Except for the Alexandria 
and Bossier City 1985 tests (where La.213-613 cleaned signifi­
cantly better than MD 65-11), the board tended to remove more 
motes in the MD 65-11 background than in the La. 213-613 
background (Alexandria, 1986; St. Joseph, 1986 and 1987) . No 
appreciable changes were found when the data were adjusted by 
covariance analysis. Regarding the different leaf shapes, on 
average, the motes board cleaned slightly less efficiently on 
super-okra, averaging 65.9% versus 70.2% of the check, mainly 
as a result of the differences found at Bossier City, 1985 and 
St. Joseph, 1986. The covariance adjustment did not change 
the relative positions of the leaf shapes but did reduce the 
magnitude of their differences.
The ANOVA for the Shirley Analyzer data at one lint 
cleaning is shown in Table 36. No significant differences were 
found in total trash, except for environment and replications 
within environments. In the invisible fraction there were 
significant differences between the two families, La.213-613 
averaged 1.33% versus 1.19% for MD 65-11, data that agree with 
zero lint cleaning. No differences between leaf types or 
interactions were detected for this variable. In the visible 
fractions, significant environment*family*leaf type interac­
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tions were found for visible trash and leafy material, while 
for motes, family*environment and leaf type*environment 
interactions showed significance. The average percentages for 
visible trash and its components with one lint cleaner, 
arranged by family and environment are shown in Table 37. 
Overall, no significant differences were found between the two 
backgrounds in visible trash; however, in the leafy material 
fraction, MD 65-11 presented lower values (P<0.05) than 
La.213-613 in Bossier City, 1986 (1.60 vs 1.76%), in Bossier 
City, 1987 (1.72 vs 1.93%) and in St. Joseph, 1986 (1.19 vs 
1.46%). For motes, MD 65-11 showed higher percentages than 
La. 213-613 in Alexandria 1987 and Bossier City, 1986 and 1987, 
but lower values in St. Joseph during both years.
The results for visible trash and its components with one 
lint cleaner, arranged by leaf type and environment are given 
in Table 38. Super-okra had significantly less visible trash 
than the check in St. Joseph, 1986 test; this response 
followed the behavior shown in the leafy material portion, 
where super-okra had less percentage (P<0.05) than normal leaf 
(1.33 versus 1.92%). Overall, super-okra had 1.13% leafy 
material, while the normal-leaved cotton had 1.24%. The 
response relative to motes percentage was not consistent 
across environments, as super-okra had higher levels than 
normal leaf in Alexandria, 1987 and Bossier City 1985, but 
less than normal leaf in St. Joseph, 1986.
No differences (P<0.05) between the two families were
found for the cleanabilities percentages at one stage of lint 
cleaning in each of the variables studied, though La.213-613 
tended to have higher values than MD 65-11. La.213-613 
averaged 37.4, 51.7, 50.5, 49.1, and 4.7% cleanability
percentages for total, visible, motes, leafy material, and 
invisible trash, respectively, versus 35.6, 50.6, 46.1, 48.6, 
and 3.8% for MD 65-11. No significant interaction of families 
with the environments was found for these variables. The 
average total, visible (leafy material and motes), and 
invisible trash cleanability percentages from zero to one 
stage of lint cleaning, arranged by leaf types and environ­
ments, are presented in Table 39. On average, no differences 
(P>0.05) among leaf types were found for any variable tested; 
however, in the St. Joseph 1987 test, super-okra and semi-okra 
had lower (P<0.05) cleanability percentages for visible trash 
than the normal check (46.3 and 43.4 versus 58.2%, respec­
tively) . This was related to decreased motes cleanability 
(43.8 and 41.1 versus 60.3%, respectively) . The semi-okra leaf 
type had higher (P<0.05) leafy material cleanability in 
Bossier City, 1985 (50.1% vs 43.9% of the normal leaf Check). 
A very wide range of values was obtained for invisible trash 
cleanabilities, being in many cases negative, indicating an 
increase of the fraction relative to zero lint cleaning and 
obvious sampling errors.
The ANOVA for the data with two lint cleaners is pre­
sented in Table 40. No significant differences between
families nor among leaf types were detected for motes, 
invisible, and total trash. Significant (P<0.05) leaf type*en- 
vironment interaction was detected for visible trash and leafy 
material, while the family*leaf type interaction was signifi­
cant (P<0.05) for leafy material. No family differences were 
evident for any variable tested. The visible trash and leafy 
material percentages, arranged by environments are given in 
Table 41. Only super-okra at St. Joseph (1986) differed 
significantly from the normal-leaved cotton, a consequence of 
the lower leafy material present in the lint. A similar trend 
was found at St. Joseph, 1987. Overall, no significant 
differences were detected among leaf shapes.
4. Neps
4.1. Combined analysis, twelve genotypes over six environments
Differences (P<0.01) in number of neps were found among 
the three stages of lint cleaning. Two, one and zero lint 
cleaners averaged 28.3, 19.1, and 12.3 neps per 645 mm2,
respectively. These results agree with the trend and percent­
age increase reported by Mangialardi (1985). Sasser and Hinkle 
(1988) found a more moderate increase in the number of neps 
as lint cleaners were added to the gin sequence. Micronaire 
and fiber strength averages did not change (P>0.05) with the 
increase in lint cleaners; fiber length decreased (P<0.01) 
from 27.43 mm (zero lint cleaning) to 27.02 and 26.85 mm (one 
and two stages of lint cleaning, respectively). The uniformity
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ratio (U.R.) followed the same tendency as length, dropping 
(P<0.01) from 46.3 (zero lint cleaning) to 45.1 and 44.6 (one 
and two lint stages of lint cleaning, respectively) . These 
effects of stages of lint cleaning on fiber quality agree with 
those reported earlier (Anthony et al. 1987; Griffin and 
Lalor, 1984; Mangialardi, 1985).
The results from the ANOVA for Alexandria, Bossier City, 
and St. Joseph during the 1986 and 1987 crop seasons are shown 
in Table 42. Differences (P<0.01) among environments, replica­
tions within environments, and isolines were found for each 
stage of lint cleaning. The isoline*environment interaction 
was significant for one and two stages of lint cleaners, but 
these interactions were relatively unimportant in relation to 
the main isoline effect. Relatively high coefficients of 
variation were detected (27.6, 22.6, and 19.7 for zero, one, 
and two lint cleanings, respectively).
The average number of neps by genotypes at zero, one, and 
two stages of lint cleaning is presented in Table 43. The 
La.213-613 Ls isoline had more neps than La.213-613 L°fgne at 
one and two lint cleaners, but none of the isolines within 
each family differed from their respective normal leaf check. 
However, when the same leaf shapes were compared for the two 
different backgrounds, MD 65-11 always had higher number of 
neps than La. 213-613 and except for Ls at one and two lint 
cleaners, the differences were statistically significant 
(P<0.05).
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The difference between families in number of neps appears 
to be related to fiber quality parameters, as shown in Table 
44. At the three levels of lint cleaning, the same leaf types 
(normal, okra, semi-okra and super-okra) had longer, stronger 
and finer fiber (P<0.05) in the MD 65-11 background than in 
La.213-613. However, the relation of increased length and 
lower micronaire with increased number of neps in the card web 
was not so clear when the isolines were compared within each 
family. It should be noted, however, that differences in fiber 
properties, especially micronaire, within a family are small 
relative to differences between families.
4.2. Combined analysis, four leaf types and two families over
eight environments
Overall, as the number of lint cleaners added to the 
ginning sequence increased, the number of neps increased 
(P<0.01) averaging 11.4, 17.8, and 26.8 neps/645 mm2 for zero, 
one, and two lint cleaners, respectively. Fiber quality 
parameters followed the same trend depicted in section 4.1, 
decreasing length and uniformity as lint cleaners were added 
at the gin (Table 45) .
The results from the combined analysis for four leaf 
types and two families over eight environments are given in 
Table 46. Differences P(0.01) between the two families were 
detected for all three stages of lint cleaning. Significant 
family*environment interactions were found for the one and two
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stages of lint cleaning; also a significant interaction of 
family*leaf type was evident at the one lint cleaning stage. 
However, these interactions were relatively small compared 
with the main family effect, and were derived from the lack 
of significance in some environments rather than by a reversal 
in the general trend.
The average number of neps by families and environments 
with zero, one, and two stages of lint cleaners are given in 
Table 47. On an average, MD 65-11 had more (P<0.05) neps at 
each stage of lint cleaning than La.213-613 (37 to 42% more). 
This tendency was maintained in all environments, even though, 
in some cases, no statistically significant differences were 
found.
Fiber quality parameters by family background and number 
of lint cleaners averaged over environments are shown in Table 
48. For all stages of lint cleaning, MD 65-11 had (P<0.01) 
finner (lower micronaire), longer, and stronger fiber than 
La.213-613; this agrees with the results reported in the six 
environments analysis.
4.3. Effect of fiber quality on number of neps
To show how fiber quality parameters (length, uniformity, 
strength and micronaire) affected number of neps per 645 mm2 
web, a phenotypic path coefficient analysis (Wright, 1934; 
Dewey and Lu, 1959; Li, 1975) was performed for each stage of 
lint cleaning. The path coefficient analysis were carried out
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in accordance with the casual relationships shown in the path 
diagram (Fig. 2).
The results, obtained from an analysis involving all data 
available, are presented in Table 49. Significant (P<0.01) and 
negative correlation coeficients were detected for micronaire 
(-0.430, -0.453 and -0.439 for zero, one and two stages of
lint cleaning, respectively); these values are mainly a
consequence of the direct effect of lower micronaire increas­
ing nep counts, as shown by the direct path coefficients
(-0.430, -0.564 and -0.580 for zero, one and two stages of
lint cleaning, respectively). Smaller indirect effects via 
length and strength were also present.
Fiber length also showed significant correlation coeffi­
cients (P<0.01) in the three lint cleaning treatments, but in 
an opposite (positive) direction (0.401, 0.453 and 0.487 for 
zero, one and two stages of lint cleaning, respectively). As 
in the case of micronaire, direct effects were predominant 
(0.309, 0.355 and 0.457 for zero, one and two stages of lint 
cleaning, respectively).
Strength only had significant correlation (P<0.05) at one 
stage of lint cleaning, but its relationship was weak
(r=0.171). The U.R. had significant correlations with nep 
counts at one and two stages of lint cleaning (r=0.154 and 
r=0.252, respectively; direct effects were prevalent for this 
variable.
Several authors (Colwick et. al, 1984; Hughs and Lalor,
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1986; etc.) have emphasized the importance of micronaire and 
fiber length on the formation of neps; these results agree 
with the same general trend. However, the phenotypic path 
coefficients for neps failed to account for much of the 
variation in the nep counts; small 1-Px5 values and the 
corresponding large residual effects point to traits, in 
addition to those studied, that contribute to number of neps. 
In this sense, Anthony and Bridge (1986) found r2 values lower 
than 0.14 when they performed regression analysis of neps as 
a function of fiber quality parameters and other variables 
(seedcoat fragments, etc).
The residual effects Px5 tended to decrease as the number 
of lint cleaners used increased. As only neps without plant 
parts were considered at counting, it is feasible that the 
higher trash levels on the fiber as the number of lint 
cleaners decreased, made more difficult the distinction 
between the mechanical and biological neps (as defined by 
Hebert et al., 1985).
5. Composite grade
5.1. Combined analysis, twelve genotypes over six environments
Average composite grades improved (P<0.05) as the number 
of lint cleaners increased (84.6, 90.0, and 94.3 for zero, 
one, and two stages of lint cleaning, respectively) . This 
response follows the trend depicted by Mangialardi (1972) and 
Hughs et al. (1980).
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The results from the combined analysis for twelve 
genotypes and six environments are given in Table 50. Signifi­
cant effects (P<0.01) were found at all stages of lint 
cleaning for environments and isolines. The isoline*environ- 
ment interaction was significant at zero and one stages of 
lint cleaning (P<0.01); however, it was relatively small 
compared with the main isoline effect.
Genotype mean composite grades are presented in Table 51. 
With no lint cleanings differences (P<0.05) among isolines of 
La.213-613 were detected, but none differed (P>0.05) from its 
normal check. La.213-613 t3ne and La.213-613 t3fgne approached 
significance (86.81 and 86.00, respectively); the response of 
the semi-smooth isolines parallels the trend found at the 
Shirley Analyzer for leafy material percentages (Table 21).
At one lint cleaning, super-okra (Ls) , semi-smoothness 
(t3ne and t3fgne) , and okra-frego-nectariless (L°fgne) on 
La.213-613 showed better grades (P<0.05) than their check. The 
highest means were found in La.213-613 t3ne and La.213-613 
t3fgne (92.73); lower leafy material percentages present in 
the lint (Table 24) can explain this response. In the MD 65- 
11 background, sub-okra (Lu) (non-significant) and super-okra 
(Ls)(P<0.05) presented improved composite grades in relation 
to the normal leaf check (92.46 and 93.73 versus 89.73, 
respectively). No relationship of composite grades with trash 
levels could be detected for these isolines. It is important 
to note that La. 213-613 t3ne, La. 213-613 t3fgne, La. 213-613 Ls,
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MD 65-11 Lu and MD 65-11 Ls with one stage of lint cleaning had 
similar mean composite grade as their respective check with 
two stages of lint cleaning.
Genotype differences (P>0.05) tended to disappear as a 
second lint cleaner was added to the gin sequence. None of the 
isolines of either family had lower composite grades than its 
respective check. In the La.213-613 background, only t3ne and 
Ls had higher (P<0.05) means (98.18 and 95.27, respectively) 
(P<0.05) than its normal check (92.45); the other semi-smooth 
isoline (t3fgne), super-okra (Ls) and frego-nectariless (fgne) 
approached significance. In the MD 65-11 background, super­
okra (95.27) and sub-okra (95.00) showed better (P<0.05) 
composite grade than its check (92.73).
Comparing the same leaf shapes in both backgrounds, MD 
65-11 had the same or higher composite grade values than 
La.213-613, regardless of the level of lint cleaning. Pubes­
cence levels probably accounted for this difference.
5.2. Combined analysis, four leaf types and two families over
eight environments
Mean composite grades over replications, genotypes and 
environments improved (P<0.01) from 85.20 (zero lint clean­
ings) to 90.21 (one lint cleaning) and 93.71 (two lint 
cleanings).
The ANOVA for the composite grade by lint cleaners is 
given in Table 52. Differences occurred among environments
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(PcO.Ol) (zero, one, and two stages of lint cleaning), among 
leaf types (one (P<0.05) and two (PcO.Ol) stages of lint 
cleaning), and between families (P<0.05) (two stages of lint 
cleaning).
The mean values by family and leaf type are shown in 
Table 53. Though only statistically significant at the second 
stage of lint cleaning, MD 65-11 tended to show higher grade 
values than La.213-613. In relation to leaf types, semi-okra 
and super-okra (Ls) differed (P<0.05) from the normal leaf 
check at both stages of lint cleaning. Okra leaf, which went 
to the gin with more trash than the normal leaf check, 
actually had a better (P<0.05) grade than the check after two 
lint cleanings. Super-okra (Ls) with one lint cleaning had a 
composite grade (92.43) comparable to the check with two lint 
cleanings (92.03). The leafy material in the lint followed a 
similar pattern (Tables 38 and 41).
SUMMARY AMD CONCLUSIONS
Semi-smoothness (t3) reduced mote percentage in the seed- 
cotton at harvest time (c.a. 22%); pleiotropism or linkage is 
probably involved. Semi-smooth genotypes also cleaned better 
than the hairy checks at the seed-cotton stage (12% within 
La.213-613; 3% by comparing the two families), resulting in 
less small leaf trash at the feeder apron (up to 47%) . At zero 
stage of lint cleaning, the semi-smooth isolines had signifi­
cantly less leafy material (up to 38%) and motes (up to 21%) 
than the pubescent isolines. The differences in motes among 
isolines disappeared with the use of one lint cleaner, but the 
trend in leafy trash remained; the t3 isolines had 3 5 and 41% 
less leafy material than the hairy checks at one and two 
stages of lint cleaning, respectively.
The semi-smooth isolines in the La.213-613 background had 
the same leafy trash percentage and lint grade with one stage 
of lint cleaning as the check with two stages of lint clean­
ing. This indicates the value of the semi-smooth trait as it 
can increase the economic returns to the farmer and help 
reduce fiber damage and lint losses at the gin.
Semi-smooth isolines in La.213-613 had significantly 
shorter fiber (at all stages of lint cleaning), and less U.R. 
(at one stage of lint cleaning) than the hairy counterpart; 
it is feasible that genes other than t3 differed among the
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near-isolines tested, as only a reduced number of backcrosses 
was completed for their development (Jones et al, 1985). There 
is no evidence of such effects on commercial semi-smooth 
cultivars. Williford et al (1988) indicated that, even though 
grade was higher for smoothleaf cultivars than hairy leaf 
cultivars at any level of lint cleaning, the smoothleaf had 
slightly lower yield (5%). However, as Meredith (1987) pointed 
out, there has been an increase of smoothleaf cultivars grown 
in the Midsouth over the last 6 years; during the three years 
of this study no reduction in yield was detected; to the 
contrary, in rank-growth-environments (such as St. Joseph, 
1987) t3 isolines outyielded the check by 5% (Jones et al, 
1986; 1987).
The open-canopy cottons increased the small-leaf percent­
age at the wagon (up to 2 0% in okra leaf); this response was 
due to the hanging of the leaves on the plant after defoli­
ation and before harvesting. Super-okra had significantly less 
motes in the seed-cotton than the normal leaf check (up to 
31%) . The open-canopy cottons (especially okra and super-okra) 
had better seed-cotton cleanability than the normal leaf 
check; higher percentage of vein and petiole material in the 
open- canopy isolines can account for this response. At the 
feeder station, okra and semi-okra had similar trash levels 
as the normal leaf check, while super-okra had significantly 
less small-leaf trash and motes than this check (20 and 15%, 
respectively).
The differences in motes percentage disappeared with the 
use of one lint cleaner, but the lower leafy material percent­
age of super-okra with respect to the check remained at any 
level of lint cleaning. No significant effects in visible 
trash and its components were detected for okra and semi-okra 
leaf shapes at any level of lint cleaning; instead, Ls had 
similar leafy material percentage and lint grade with one 
stage of lint cleaning than the normal leaf check with two 
stages of lint cleaning. Other benefits that may accrue from 
the use of super-okra (and okra) are resistance to the boll 
weevil (Jones, 1972; Reddy, 1974) and the banded-wing whitefly 
(Trialeurodes abutilonea Haldeman) (Jones et al., 1975), early 
maturity, and reduced losses from boll rot (Jones and Andries, 
1967; Jones, 1972; Rao and Weaver, 1976; Roncadori, 1974).
However, super-okra was affected by environments more 
than the other leaf types; its yield was inferior to normal 
leaf in non-rank-growth environments but was equal or superior 
to normal leaf in rank-growth environments (Jones et al, 1986; 
1987) . Super-okra tended to have shorter fiber length than the 
check, even though the differences were only significant at 
zero lint cleaning; increased problems with late-season weed 
control are also expected with this trait. These negative 
aspects of the super-okra leaf shape would restrict its 
widespread use in breeding programs.
Frego bract increased the small leaf trash percentage at 
the wagon compared with the normal bract counterpart (5 to
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12%) . The twisting of the bracts and the higher weight per 
unit area in the frego isolines might be responsible for this 
result. However, seed-cotton cleanability was higher in the 
frego genotypes than in the normal bracted check, resulting 
in less small-leaf trash (c.a. 17%) at the feeder apron. The 
motes board performed a slightly less efficient job on the 
frego bract isolines (c.a. 5% less cleaning); it is possible 
that the coarser and stiffer fiber shown by the frego isolines 
was involved in this response. The lint cleaners also removed 
less motes on the frego isolines, which ended with 17 and 10% 
more motes than the normal bracted cottons at one and two 
stages of lint cleaning, respectively. Frego bract isolines 
showed less leafy material than the normal counterpart at one 
and two stages of lint cleaning (9 and 15%, respectively) , but 
this effect disappeared in the presence of the semi-smooth 
allele (t3) .
Advantages in the use of frego bract include boll weevil 
resistance (Jones et al, 1978; Jenkins, 1976), increased 
insecticide efficiency (Parrot et al, 1973; Schuster and 
Anderson, 1976), and reduced boll rot (Jones and Andries, 
1969; Weaver and Baker, 1970; 1972). No detrimental effects 
on yield were detected in this study with the frego isolines 
(Jones et al, 1986; 1987). Weaver and Baker (1972), Jones et 
al (1969), and Jones (1972) found similar results only when 
there were low numbers of fleahoppers and/or plant bugs. 
Combination of this trait with nectariless can compensate for
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this problem (Jones et al, 1978).
None of the traits adversely affected lint trash and 
composite grade index relative to the normal leaf check after 
one or two stages of lint cleaning.
The use of the inclined sieve inside the trash chamber 
of the Shirley Analyzer proved to be a valuable modification 
to the standard procedure; the separation of the leafy 
material and motes fractions provided a better insight on the 
behavior of the traits tested than with the visible trash 
values.
No differences among isolines within each family were 
detected in the nep count. MD 65-11 had significantly more 
neps than La. 213-613 at zero, one and two stages of lint 
cleaning (+42, +39, and +37%, respectively); this response
appeared to follow the differences in fiber quality, espe­
cially fiber length and micronaire. The path coefficient 
analysis showed that both fiber length (positive) and micro­
naire (negative) contributed directly (P<0.01) to nep count 
at all stages of lint cleaning, but very high residual effects 
suggest that traits other than the ones tested are also 
involved. Fiber perimeter, fiber wall thickness, and fiber 
maturity should be considered in further studies. The residual 
effects tended to decrease as the number of lint cleaners used 
increased.
TABLES
Table 1. Mean percentages of seed-cotton trash components at the wagon arranged by
environments.
Environment Hulls Sticks Small
leaf
Pin
trash
Motes Small leaf 
+ Pin trash
Total
trash
__ Q. __
Percentage in seed-cotton
Alexandria, 1985 0.86 0.34 0.82 0. 32 2.83 1.14 5.16
Alexandria, 1986 1. 01 0.25 1.21 0.07 1.52 1.28 4.05
Alexandria, 1987 1.13 0.31 1.34 0.08 2.49 1.42 5.35
Bossier, 1985 3.61 0.41 1.41 0. 66 3.08 2.07 9.18
Bossier, 1986 4.83 0. 61 2.64 0.22 4. 09 2.86 12.39
Bossier, 1987 1.94 0.67 2.94 0.22 3 .99 3.16 9.76
St. Joseph, 1986 1.74 0.55 2.53 0. 07 3.06 2.61 7.95
St. Joseph, 1987 2.97 0.41 1.72 0.11 3.11 1.83 8.31
Percentage of Total
Alexandria, 1985
trash
16.7 6.6 15.9 6.2 54.8 22.1
Alexandria, 1986 24.9 6.2 29.9 1.7 37.5 31.6
Alexandria, 1987 21.1 5.8 25. 0 1.5 46.5 26.5
Bossier, 1985 39.3 4.5 15.4 7.2 33.6 22.6
Bossier, 1986 39.0 4.9 21.3 1.8 33.0 23 .1
Bossier, 1987 19.9 6.9 30.1 2.3 40.9 32.4
St. Joseph, 1986 21.9 6.9 31.8 0.8 38.5 32.6
St. Joseph, 1987 35.7 4.9 20.7 1.3 37.4 22.0
1/ Means of all isolines and replications in each environment, as determined by the 
pneumatic fractionator.
Table 2. Combined ANOVA (twelve genotypes and six environments17) for seed-cotton 
trash components at the wagon.
Dependent variables mean squares
Source of 
variation df
Hulls Sticks Small Pin Motes 
leaf trash
Total
trash
Environment27 5 48.38** 0.67** 12.65** 0.120** 22.36** 216.00**
Repl.(Environ.) 5 0.99 0. 02 0.13 0.008** 0.30 2.07
Isoline 11 0.59 0.07 0.39** 0.002 1.12** 3.31**
Isoline*Environ. 55 0.45 0.04 0. 09 0.002** 0.25 0.82
Error 55 0.44 0.05 0. 08 0. 001 0.17 1.02
CV (%) 30.2 45.3 13.4 26.8 13.3 12.7
** Significant at P=0.01
17 Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 3. Mean pin trash percentages at the wagon as affected by genotypes over six
environments.
Genotype17 Alexandria Bossier City St. Joseph
1986 1987 1986 1987 1986 19872/
_____ o.
La.213-613 check 0.07 0.07 0.18 0.16 0.07 0.07
La.213-613 Le 0.07 0.07 0.23 0.23 0.07 0.13
La.213-613 L° 0. 07 0.07 0.22 0.30 0.07 0.13
La.213-613 Ls 0. 07 0.14 0.39 + 0.20 0.07 0.07
La.213-613 fgne 0. 07 0.10 0.23 0.23 0.07 0.13
La.213-613 t3ne 0.07 0.07 0.22 0.16 0.07 0.07
La.213-613 t3fgne 0.07 0. 07 0.22 0.16 0.07 0.07
La.213-613 Lefgne 0.07 0.07 0.17 0.23 0. 07 0.20
MD 65-11 check 0. 07 0.07 0.20 0.20 0.07 0.13
MD 65-11 Lu 0. 07 0.10 0.21 0.23 0.07 0.13
MD 65-11 L° 0.07 0.07 0.20 0.20 0.07 0.07
MD 65-11 Ls 0.07 0.07 0.16 0. 30 0.07 0.07
LSD (0.05) NS 0.07 0.14 0.14 NS
+ Significantly (P<0.05) higher than check of respective family.
1/ Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi- 
smooth; Lu=sub-okra;
2/ 1 replication.
Table 4. Mean percentages of seed-cotton trash components at the wagon arranged by
genotypes over six environments.17
Genotype27 Hulls Sticks Small leaf Pin trash Motes Total
__  s-______
La.213-613 check 2.39 0.38 1.81 0.11 3.29 7.99
La.213-613 Le 2.47 0.40 2 .18 + 0.13 3.47 8.66
La.213-613 L° 2.58 0.50 2.25 + 0.14 3.37 8.86 +
La.213-613 Ls 2.32 0.48 2.13 + 0.16 2.84 * 7.94
La.213-613 fgne 2.07 0.59 2.03 0.14 3.12 7.96
La.213-613 t3ne 2.23 0. 60 1.99 0.11 2.44 * 7.38
La.213-613 t,fgne 2.12 0.36 2.09 + 0.11 2.66 * 7.35
La.213-613 L fgne 2.29 0.51 2.43 + 0.13 3.29 8.66
MD 65-11 check 1.94 0.42 2.06 0. 12 3.00 7.55
MD 65-11 L 2.16 0.37 1.88 0.14 2.88 7.44
MD 65-11 L° 1.82 0.53 2.30 + 0.12 3.21 7.99
MD 65-11 Ls 2.04 0.48 1.94 0.13 2.84 7.44
LSD (0.05) 0.5637 0.1837 0.24 0.0237 0.34 0.86
CV (%) 30.1 45.3 13.4 26.8 13.4 12.7
*,+ Significantly (P=0.05) lower or higher, respectively, than the normal check of 
respective family.
17 Mean of 2 replications, 3 locations (Alexandria, Bossier City, and St. Joseph) and 
2 years (1986 and 1987);
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
37 Non-significant (Protected LSD).
Table 5. Combined ANOVA (twelve genotypes and six environments17) for seed-cotton 
trash components at the wagon, after linear covariance adjustment for mean yield.
Source
of
variation df
Dependent variables :mean squares
Hulls Sticks Small
leaf
Pin
trash
Motes Total
trash
Environment27 5 48.28 ** 0.67 ** 12.67 ** 0.121 ** 22.38 ** 216.12 **
Repl.(Environ.) 5 0.97 0.01 0.11 0.003 ** 0.27 2.08
Isoline 11 0.49 0. 07 0.33 ** 0.001 1.09 ** 3.13 **
Isoline*Environ. 55 0.39 0.04 0.09 0.002 ** 0.21 0.83
Error 55 0.45 0.04 0.08 0.001 0.16 1.01
CV (%) 30.4 44.4 13.1 24.9 13.1 12.7
** Significant at P=0.01
17 Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test
Table 6. Mean percentages of seed-cotton trash components at the wagon as affected b'
genotypes over six environments, corrected by linear covariance analysis for yield.1/
Genotype27 Hulls Sticks Small leaf Pin trash Motes Total
o.__ ________
La.213-613 check 2.37 0. 39 1.85
-s-- -------
0.12 3.24 7.96
La.213-613 Le 2.40 0.41 2.19 + 0.13 3.42 8.55
La.213-613 L° 2.47 0.50 2.23 + 0.14 3.45 8.78 -
La.213-613 Ls 2.41 0.47 2.09 0.16 2.90 8.01
La.213-613 fgne 2. 06 0.58 2.00 0.14 3.17 7.95
La. 213-613 t3ne 2.16 0. 61 2.01 0.12 2.43 * 7.33
La.213-613 t,fgne 2.08 0.37 2.09 0.12 2.71 * 7.37
La.213-613 L fgne 2.31 0.50 2.40 + 0.13 3.40 8.74
MD 65-11 check 1.97 0.43 2.10 0.12 2.94 7.56
MD 65-11 Lu 2.12 0.37 1.91 0.14 2.86 7.40
MD 65-11 L° 1.85 0.53 2.33 0.12 3.16 7.99
MD 65-11 Ls 2.24 0.48 1.94 0.12 2.82 7.60
LSD (0.05) 0.533/ 0.183/ 0.26 o • o U
s!
0.39 0.78
CV (%) 30.5 44.4 13.4 24.9 13.1 12. 6
* + Significantly (P=0.05) lower or higher, respectively, than the normal check of 
respective family.
1/ Mean of 2 replications, 3 locations (Alexandria, Bossier City, and St. Joseph) and 
2 years (1986 and 1987).
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
37 Non-significant (Protected LSD).
Table 7. Combined ANOVA (four leaf types, two genetic backgrounds and eight environ­
ments17) for seed-cotton trash components at the wagon.
Source
of
variation df
Dependent variables mean sguares
Total Hulls Sticks Small
leaf
Pin
trash
Motes
Environment27 7 129.08 ** 30.72 ** 0.35 ** 9.93 ** 0.631 ** 11.95 **
Repl.(Environ.) 7 2.02 0.84 0.03 0.06 0.008 0.29
Family37 1 1.75 1.61 0.06 0.001 0.004 0.11
Family*Environ. 7 4.82 ** 1.47 * 0.04 0.15 0.009 0.62 **
Leaf type47 3 0.78 0.16 0.07 0.40 ** 0.008 0.59
Leaf type*Environ. 21 2.38 ** 1.15 * 0.04 0.08 0.006 0.48 **
Family*Leaf type 3 1.47 0.48 0.04 0.14 0.011 0.40
Environ*Family*
Leaf type 21 0.56 0.41 0.03 0.11 0. 006 0.16
Error 49 1.10 0.56 0.05 0.07 0.010 0.20
CV (%) 13.5 33.7 52.2 14.1 44.3 14.6
*, ** Significant at P=0.05 and P=0.01, respectively
17 Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987) and St. Joseph 
(1986, 1987).
7 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea-island and sub-okra).
Table 8. Mean percentages of total trash, hulls, and motes at the wagon as
affected by genetic background at eight environments.
Environment
Total trash1/ Hulls1/ Motes1/
La. 
213-613 MD 65--11
La
213-1513 MD 65--11
La
213-1513 MD 65;-n
9.
Alexandria, 1985 4.82
★
a 5.50 a 0.80
-3
*
a 0.91 a 2.72
*
a 2.93 a
Alexandria, 1986 4.10 a 4.05 a 0.93 a 1.25 a 1.61 a 1.38 a
Alexandria, 1987 5. 69 a 4.73 b 1.41 a 0.72 b 2.55 a 2.52 a
Bossier, 1985 8.23 b 10.13 a 3.18 b 4.04 a 2.76 b 3.41 a
Bossier, 1986 13.41 a 11.70 b 5.28 a 4.32 b 4.50 a 3.97 b
Bossier, 1987 10.11 a 9.61 a 2.25 a 1.75 a 4.32 a 3.82 b
St. Joseph, 1986 8. 37 a 7.80 a 1.95 a 1.72 a 3.29 a 3 . 04 a
St. Joseph, 1987 8.69 a 7.91 b 3.22 a 2.42 b 3.23 a 3.39 a
LSD (0.05) 0.76 0. 64 0.41
* Family means for a given trash component at a given environment, followed 
by a letter in common do not differ at P=0.05 according to "LSD" test. 
^Average of 4 leaf types and 2 replications (St.Joseph, 1987= 1 replication).
Table 9. Mean percentages of total trash, hulls, and motes at the wagon arranged by
leaf types and environments over genetic backgrounds.
Leaf
type
Alexandria1/
1985 1986 1987
Bossier City1/
1985 1986 1987
St. Joseph1/
1986 1987
Total Trash LSD(0.05)=1.10
check 4.77*a 3.91*a 4.61* b 11.00*a 12.68*a 9.71*a 8.26*a 7.21* b
semi-okra 5.79 a 4.19 a 5.38 ab 7.63 c 11.89 a 9.96 a 8.63 a 8.49 a
okra 5.25 a 4.27 a 5.86 a 8.26 c 12.69 a 10.35 a 8.70 a 8.98 a
super-okra 4.85 a 3.95 a 4.99 ab 9.84 b 12.96 a 9.42 a 6.75 b 8.53 a
Hulls LSD(0.05)=0.94
check 0.68 a 1.18 a 1.04 a 5.25 a 4.69 a 2.17 a 1.86 a 1.98 b
semi-okra 1.09 a 1.23 a 1.07 a 2.57 c 4.97 a 1.98 a 2.39 a 2.21 b
okra 0.91 a 1.00 a 1.32 a 3.06 be 4.53 a 2.14 a 1.51 a 3.29 a
super-okra 0.77 a 0.95 a 0.84 a 3.57 b 5.02 a 1.71a 1.59 a 3.82 a
Motes LSD(0.05)=0.59
check
semi-okra
okra
2 
3 , 
2
81 ab 
16 a 
81 ab
,36
63
,59
super-okra 2.52 b 1.40
a 2.30 a 3.37 ab 4.51 a 3.96 ab 3.44 a 3.52 ab
a 2.53 a 2.65 c 3.68 b 4.39 a 3.33 a 3.85 a
a 2.86 a 2.81 be 4.34 a 4.23 ab 3.53 a 3.19 be
a 2.44 a 3.50 a 4.41 a 3.70 b 2.36 b 2.67 c
* Means within a column for a given trash component followed by a letter in common do not 
differ at P=0.05 according to "LSD" test.
1/ Average of 2 families and 2 replications (St.Joseph, 1987= 1 replication).
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Table 10. Combined ANOVA (four leaf types, two genetic backgrounds and eight envi­
ronments17) for seed-cotton trash components at the wagon corrected by linear cova­
riance analysis for mean yield.
Source
of
variation
Dependent variables mean squares
df Total Hulls Sticks Small
leaf
Pin
trash
Motes
Env ir onment27 7 129.08 ** 30.71 ** 0.348 ** 9.925 ** 0.631 ** 11.95 **
Repl.(Environ.) 7 1.32 0.80 0. 017 0.028 0. 005 0.22
Family37 1 1.51 0.57 0. 050 0. 009 0.0009 0.42
Family*Environ. 7 3.44 ** 1.10 0. 030 0.104 0.0076 0.51 *
Leaf type47 3 0.84 0.55 0. 058 0.372 ** 0.0057 0.27
Leaf type*Environ. 21 2.42 ** 0.97 0. 048 0. 073 0.0044 0.34 *
Family*Leaf type 3 1.68 0.38 0.026 0.159 0.0170 0.26
Environ*Family* 
Leaf type 21 0.67 0.47 0.024 0.089 0.0065 0.15
Error 49 1.06 0.56 0.050 0.056 0.0098 0.21
CV (%) 13.2 33.7 51.6 13.1 43.7 14.7
*, ** Significant at P=0 
17 Alexandria (1985, 1986
.05 and P=0.01, respectively 
, 1987), Bossier City (1985, 1986, 1987) and St . Joseph
(1986,1987).
7 Quasi F-test 
37 Two families: La 
47 Four leaf types:
.213-613 and MD 65-11. 
normal, okra, super-okra , and semi-okra (sea-island and sub-okra)
100
Table 11. Mean percentages of total trash and motes at the 
wagon arranged by genetic background at eight environments, 
corrected by linear covariance analysis for mean yield.
Environment
Total trash17 Motes1/
La. 213-i613 MD 65--11 La.213--613 MD 65--11
___o.
Alexandria, 1985 4 .84 a 5.48 a 2.72 a 2.93 a
Alexandria, 1986 4.09 a 4.05 a 1. 60 a 1.38 a
Alexandria, 1987 5.64 a 4.78 b 2 . 56 a 2.50 a
Bossier, 1985 8 .41 b 9.95 a 2.83 b 3.34 a
Bossier, 1986 13 .21 a 11.89 b 4.48 a 3.99 b
Bossier, 1987 10. 08 a 9.64 a 4.28 a 3 .86 b
St. Joseph, 1986 8.50 a 7.67 a 3.40 a 2.93 b
St. Joseph, 1987 8.67 a 7.92 b 3.26 a 3.36 a
LSD (0.05) 0 inCO• 0.40
* Family means for a given trash component at a given 
environment, followed by a letter in common do not differ at 
P=0.05 according to "LSD" test.
1/ Average of 4 leaf types and 2 replications (St.Joseph, 
1987= 1 replication).
Table 12. Mean percentages of total trash and motes at the wagon arranged by leaf types
at eight environments, corrected by linear covariance analysis for mean yield.
Leaf Alexandria17 Bossier City1/ St. Joseph17
type
1985 1986 1987 1985 1986 1987 1986 1987
3.
Total Trash LSD(0.05)=1.20
o
* * * * * * * *
check 4.82 a 3.95 a 4.56 b 11.44 a 12.66 ab 9.64 a 7.98 ab 7.35 b
semi-okra 5.75 a 4.13 a 5.32 ab 7.73 c 11.59 b 9.69 a 8.43 a 8.51 ab
okra 5.30 a 4 .18 a 5.78 a 8.44 be 12.57 ab 10.30 a 8.78 a 8.94 a
super-okra 4.78 a 4.05 a 5.18 ab 9.11 b 13.40 a 9.62 a 7.15 b 8.39 ab
Motes LSD(0.05)= 
check 2.81
=0.57
ab 1.36 a 2.32 a 3.56 a 4.50 a 3.87 a 3.20 ab 3.10 ab
semi-okra 3.17 a 1.62 a 2.55 a 2.69 b 3.65 b 4.26 a 3.16 ab 3.78 a
okra 2.80 ab 1.58 a 2.88 a 2.89 ab 4.33 a 4.16 a 3.60 a 3.32 ab
super-okra 2.53 b 1.41 a 2.39 a 3.19 ab 4.45 a 3.99 a 2.70 b 3.05 b
* Means within a column for a given trash component followed by a letter in common do 
not differ at P=0.05 according to "LSD" test.
17 Average of 2 families and 2 replications (St.Joseph, 1987= 1 replication).
Table 13. Combined ANOVA (twelve genotypes and six environments17) for seed-cotton 
trash components at the feeder apron.
Dependent variables mean squares
Source of 
variation df
Hulls Sticks Small Pin Motes 
leaf trash
Total
trash
Environment27 5 0.209 ** 0.111 ** 0.367 ** 0.00007 2.708 ** 7.209 **
Repl.(Environ.) 5 0.016 0.009 0.004 0.00004 0.021 0.027
Isoline 11 0.019 0.012 * 0. 051 ** 0.00005 0.206 * 0.540 **
Isoline*Environ. 55 0.021 0. 005 0. 008 ** 0.00004 0. 098 ** 0.131 **
Error 55 0.015 0.006 0.002 0.00004 0. 033 0.061
CV (%) 81.7 54. 6 13.7 9.2 10.8 10.2
* ** Significant at P=0.05 and P=0.01, respectively
1/ Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 14. Mean percentages of seed-cotton trash components at the feeder apron arranged
by genotypes over six environments.17
Genotype27 Hulls Sticks Small leaf Pin trash Motes Total
__________ a.
La.213-613 check 0.18 0.13 0.45 0. 07 1.82 2.65
La.213-613 Le 0.18 0.12 0.49 0.07 1.79 2.64
La.213-613 L° 0.18 0.19 0.47 0.07 1.83 2.74
La.213-613 Ls 0.21 0.14 0.36 * 0.07 1.54 * 2.33
La.213-613 fgne 0.09 0.10 0.37 0.07 1.76 2.39
La.213-613 t3ne 0.13 0.13 0.24 * 0. 07 1.39 * 1.96
La.213-613 t3fgne 
L fgne
0.10 0.13 0.29 * 0.07 1.57 2.15
La.213-613 0.11 0.16 0.39 0. 06 1.81 2.53
MD 65-11 check 0.10 0.12 0.33 0. 07 1.68 2.30
MD 65-11 L 0.17 0.13 0.32 0. 07 1.70 2.39
MD 65-11 L° 0.19 0.22 + 0.39 0.07 1.73 2 . 60
MD 65-11 Ls 0.14 0.17 0.32 0.07 1.58 2.27
LSD (0.05) 0.1237 0.06 
CV (%) 81.7 54.6
0.08
13.7
O.Ol37
9.1
0.27
10.8
0.31
10.2
*,+ Significantly (P=0.05) lower or higher, respectively, than the normal check of
respective family.
1/ Mean of 2 replications, 3 locations (Alexandria, Bossier City, and St. Joseph) and 
2 years (1986 and 1987).
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
37 Non-significant (Protected LSD).
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Table 15. Mean seed-cotton trash components cleanability arranged by genotypes over
six environments.17
Genotype27 Hulls Sticks Small leaf Pin trash Motes Total
- — S' ________
La.213-613 check 90.15 63.60 73.98 25.44 39.25 63.25
La.213-613 Le 91.92 71.15 77.39 29.30 46.83 67.71
La.213-613 L° 92.91 60.05 78.53 + 23 . 00 42.66 67.06
La.213-613 Ls 88.76 70.71 83.21 + 31.27 42.22 68.41 ■
La.213-613 fgne 97.07 + 84.83 81.52 + 32.19 39.83 67.84
La.213-613 t3ne 92.80 74.24 86.76 + 22.34 36.34 70.22 -
La.213-613 t,fgne 
L fgne
96.32 72 .98 86.40 + 22.34 37.92 67.74
La.213-613 94.12 71. 63 83 . 99 + 38.02 42.66 69.45 •
MD 65-11 check 
MD 65-11 Lu 
MD 65-11 L°
MD 65-11 Ls
96.75
90.54
91.81
92.88
54.00 
59.06 
49.93
62.00
83.15
82.05
82.59
80.84
27.57
32.82 
23 .37
23.83
41.45
37.18
43.97
43.23
67.37
65.89
65.78
67.32
LSD (0.05) 6. 67 25.09 4.20 13.89 8.70 4.65
*,+ Significantly (P=0.05) lower or higher, respectively, than the normal check of 
respective family.
17 Mean of 2 replications, 3 locations (Alexandria, Bossier City, and St. Joseph) and 
2 years (1986 and 1987).
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
Table 16. Combined ANOVA (four leaf types, two genetic backgrounds and 
eight environments17) for seed-cotton trash components at the feeder apron.
Source
of
variation
Dependent variables mean squares
df Total Hulls Sticks Small
leaf
Motes
Environment27 7 4.334 ** 0.128 ** 0.073 ** 0.288 ** 2.009 **
Repl.(Environ.) 7 0. 039 0.013 0.007 0.002 0.018
Family37 1 0.209 0.064 0.002 0.155 * 0.022
Family*Environ. 7 0. 374 ** 0.030 0.004 0.021 ** 0.283 *
Leaf type47 3 0.349 0.015 0.037 ** 0.023 0.233
Leaf type*Environ. 21 0.150 0.026 0.004 0.009 0.114
Family*Leaf type 
Environ*Family*
3 0. 064 0.016 0. 008 0.020 ** 0.047
Leaf type 21 0. 091 0.016 0.004 0.005 * 0.080
Error 49 0. 062 0.017 0.006 0.003 0.045
CV (%) 9.9 82.7 55.2 14.9 11.8
*, ** Significant at P=0.05 and P=0.01, respectively.
1/ Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987) and St. 
Joseph (1986,1987).
27 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea-island and 
sub-okra). 105
Table 17. Mean percentages of motes, small leaf, and total trash at the feeder 
apron as affected by genetic background at eight environments.
Environment
Alexandria, 1985 
Alexandria, 1986 
Alexandria, 1987 
Bossier, 1985 
Bossier, 1986 
Bossier, 1987 
St. Joseph, 1986 
St. Joseph, 1987
Motes 17
La.
213-613 MD 65-11
1.84 b 2.24 a
1. 09 a 0.89 a
1. 60 a 1.62 a
1.83 a 2.05 a
1.85 a 1.71 a
2.06 a 1.97 a
2.09 a 1.82 a
1.83 b 2.39 a
Small leaf1/
La.
213-613 MD 65-11
o. _
0.181
•s
*
a 0.190 a
0.263 a 0.230 a
0.298 a 0.214 b
0. 278 a 0.272 a
0.444 a 0. 327 b
0.543 a 0.444 b
0.683 a 0.472 b
0.375 a 0.380 a
Total trash17
La.
213-613 MD 65-11
2.29 b 2.63 a
1.54 a 1.32 a
2.24 a 2.00 a
2.54 a 2 . 66 a
2.83 a 2.74 a
3.08 a 2.83 a
3.28
2.54
a
b
2.75
3.03 a
LSD (0.05) 0.294 0. 07 0.312
* Family means for a given trash component at a given environment, followed 
by a letter in common do not differ at P=0.05 according to "LSD" test.
Average of 4 leaf types and 2 replications (St.Joseph, 1987= 1 replication)
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Table 18. Mean seed-cotton total trash and motes cleanability 
arranged by genetic background at eight environments.
Environment
Total trash1/ Motes1/
La.213 -613 MD 65--11 La.213-613 MD 65--11
__?.____ __
* *
Alexandria, 1985 51. 37 a 51.86 a 31.43 a 23 .29 a
Alexandria, 1986 62 .13 a 67 .13 a 30.59 a 35.27 a
Alexandria, 1987 60. 30 a 57.05 a 36.74 a 34.33 a
Bossier, 1985 68.69 a 72 .84 a 30.87 a 39.01 a
Bossier, 1986 78.81 a 76.45 a 58 .84 a 55.87 a
Bossier, 1987 69.22 a 70.25 a 51. 31 a 48.10 a
St. Joseph, 1986 60.66 a 64.67 a 36.17 a 39.83 a
St. Joseph, 1987 70.42 a 61.39 b 42 .86 a 29.21 b
LSD (0.05) 10.7 ci. 01
* Family means for a given trash component at a given
environment, followed by a letter in common do not differ at 
P=0.05 according to "LSD" test.
1/ Average of 4 leaf types and 2 replications (St.Joseph, 
1987= 1 replication).
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Table 19. Mean percentages of visible (motes and leafy 
material), invisible, and total trash arranged by number of 
lint cleanings over twelve genotypes and six environments.1/
Visible
trash Motes
Leafy
material
Invisible
trash
Total
trash
0 Lint cleanings
* * * * *
4 .15 a 1.42 a 2.73 a 1.37 a 5. 52 a
1 Lint cleaning
1.92 b 0.68 b 1.23 b 1.27 b 3.19 b
2 Lint cleanings
1.13 c 0.43 c 0.70 c 1.23 b 2.36 c
* Means within a column for a given trash component followed 
by a letter in common do not differ significantly at P=0.05 
according to "LSD" test.
1/ Alexandria, Bossier City and St. Joseph (1986, 1987) .
Table 20. Combined ANOVA (twelve genotypes and six environments17) for the 
Shirley Analyzer lint trash data at zero lint cleaning.
Dependent variables mean squares
Source of 
variation df
Visible
trash
Motes Leafy Invisible 
material trash
Total
trash
Environment27 5 42.17 ** 3.929 * 21.72 ** 3.09 * 52.97 **
Repl.(Environ.) 5 0.06 0.028 0. 04 0.65 ** 0.59
Isoline 11 2.74 ** 0.209 ** 2.04 * * 0.14 2.91 **
Isoline*Environ. 55 0.46 ** 0. 063 k k 0.31 ** 0.13 0.71 **
Error 55 0.13 0.029 0.08 0.12 0.27
CV (%) 8.5 12.1 10.7 25.6 9.5
** Significant at P=0.01
17 Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 21. Mean percentages of visible (leafy material and motes), invisible and total
trash at zero lint cleaning, arranged by genotypes over six environments.17
Genotype27 Visible trash Leafy material Motes Invisible
trash
Total
trash
3/ 4/
La.213-613 check 4.48 (78.3) 2.96 (66.1) 1.52 1.25 5.72
La.213-613 Le 4.77 (79.4) 3.26 (68.3) 1.51 1.24 6.01
La.213-613 L° 4.59 (76.5) 3.22 (70.2) 1.37 1.41 6. 00
La. 213-613 Ls 3.88 * (74.3) 2.58 (66.5) 1.30 * 1.34 5.22
La.213-613 fgne 4.43 (76.0) 2.74 (61.9) 1. 69 1.40 5.83
La. 213-613 t3ne 3.04 * (70.8) 1.84 * (60.5) 1.20 * 1.25 4.29
La.213-613 t,fgne 3.60 * (72.7) 2.09 * (58.1) 1.51 1.35 4.95
La.213-613 L fgne 4.57 (77.1) 3.02 (66.1) 1.55 1.36 4.93
MD 65-11 check 4.14 (75.1) 2.81 (67.9) 1.33 1.37 5.51
MD 65-11 Lu 3.99 (74.9) 2.71 (67.9) 1.28 1.35 5.33
MD 65-11 L° 4.46 (75.0) 3.05 (68.4) 1.41 1.49 5.95
MD 65-11 Ls 3.87 (70.1) 2.49 (64.4) 1. 38 1.65 5.52
LSD (0.05) 0.58 0.47 0.22 0.4757 0.83
* Significantly (P=0.05) lower than the normal check of respective family.
1/ Alexandria, Bossier City, and St. Joseph, 1986 and 1987.
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra ,*
37 Percentage of total trash.
47 Percentage of visible trash.
57 Non-significant (Protected LSD).
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Table 22. Mean mote cleanability arranged by genotypes over 
six environments^ at zero lint cleaning, without and with 
covariance adjustment for initial amount of motes at the 
feeder apron.
Genotype 2/
Motes cleanability 3/
With covariance Without covariance
- 9- —
La.213-613 check 68.84
'o
67.24
La.213-613 Le 68.72 66.96
La.213-613 L° 71.97 70.02
La.213-613 Ls 66.18 68 .16
La.213-613 fgne 63.21 * 61.91 *
La.213-613 t3ne 67.41 70.49
La.213-613 t,fgne 63.37 * 64.36
La.213-613 L fgne 67.04 65.81
MD 65-11 check 70.64 69.62
MD 65-11 L 70.85 70.31
MD 65-11 L° 69. 53 68.56
MD 65-11 Ls 65.13 66.66
Mean 67.70 67.70
CV (%) 6.17 5.45
* Significantly lower than check of respective family.
1/ Alexandria, Bossier City and St. Joseph, 1986 and 1987.
2/ Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=
nectariless; t3=semi-smoothness; Lu=sub-okra;
3/ Calculated from the feeder apron and Shirley Analyzer data, 
expressed on lint basis after tranformation of fractionator 
values with boll samples lint percentages.
Table 23. Combined ANOVA (twelve genotypes and six environments^) for the 
Shirley Analyzer lint trash data at one lint cleaning.
Dependent variables mean sguares
Source of
variation df
Visible
trash
Motes Leafy
material
Invisible
trash
Total
trash
Environment 2/ 5 7.037 ** 0.894 ** 3.260 ** 2.636 ** 10.121
Repl.(Environ.) 5 0. 014 0.013 0. 011 0.790 ** 0.766
Isoline 11 0.497 ** 0.028 0.419 ** 0.182 0.906
Isoline*Environ. 55 0.134 ** 0.021 ** 0.074 ** 0.172 0.349
Error 55 0.030 0. 007 0.024 0.127 0.144
CV (%) 9.0 12.3 12.6 28.0 11.9
** Significant at P=0.01
1/ Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
2/ Quasi F-test.
Table 24. Mean percentages of visible (motes and leafy material), invisible and total
trash at one lint cleaning arranged by genotypes over six environments.17
Genotype27 Visible trash Leafy material Motes Invisible
trash
Total
trash
- S' —
3/ 4/
La.213-613 check 2.03 (60.9) 1. 37 (67.5) 0.66 1.31 3.33
La.213-613 Le 2.22 (65.1) 1.51 (68.0) 0.72 1.19 3.41
La.213-613 L° 2.06 (61.5) 1.43 (69.4) 0.63 1.28 3.35
La.213-613 Ls 1.79 (61.5) 1.16 (64.8) 0.64 1.12 2.91
La.213-613 fgne 2.02 (62.1) 1.25 (61.9) 0.77 1.23 3.25
La.213-613 t3ne 1.44 * (58.3) 0.86 * (59.7) 0.58 1.03 2.47
La.213-613 t,fgne 1.64 * (55.6) 0.93 * (56.7) 0.71 1.30 2 .95
La.213-613 Lefgne 2.00 (61.2) 1.30 (65.0) 0.70 1.26 3 .27
MD 65-11 check 1.90 (58.6) 1.22 (64.2) 0.69 1.34 3.24
MD 65-11 Lu 1.89 (58.9) 1.18 (62.4) 0.71 1.32 3.21
MD 65-11 L° 2.09 (60.8) 1.41 (67.5) 0.68 1.35 3.44
MD 65-11 Ls 1.92 (55.5) 1.19 (61.9) 0.73 1.54 3.46
LSD (0.05) 0.31 0.23 0.12 0.3557 0.83
* Significantly (P=0.05) lower than the normal check of respective family.
1/ Alexandria, Bossier City, and St. Joseph, 1986 and 1987.
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
37 Percentage of total trash.
47 Percentage of visible trash.
5/ Non-significant (protected LSD). 113
Table 25. Mean mote percentages with one lint cleaning arranged by genotypes at
six environments.
Genotype17 Alexandria Bossier City St. Joseph
1986 1987 1986 1987 1986 198727
o, _  _____
La.213-613 check 0.42 0.44 0.51
-O  -
0.71 1.11 0.87
La.213-613 Le 0.46 0.49 0.54 0.76 1.21 0.98
La.213-613 L° 0. 37 0.52 0.55 0.72 0.95 0.68
La.213-613 Ls 0.41 0.63 0.58 0.67 0.91 0.68
La.213-613 fgne 0.52 0.71 0.51 0.85 1.13 1.05
La.213-613 t3ne 0.41 0.51 0.48 0.52 0.91 0.78
La.213-613 t,fgne 
L fgne
0.47 0.64 0.51 0.72 1.19 0.79
La.213-613 0.52 0.71 0.57 0.81 0.83 0.91
MD 65-11 check 0.42 0.56 0.59 0.89 1.09 0.54
MD 65-11 L 0.53 0.52 0.61 0.86 0.96 0.88
MD 65-11 L° 0.44 0.56 0.71 0.75 0.89 0.78
MD 65-11 Ls 0.41 0.87 + 0.71 0.91 0.78 * 0.77
*,+ Significantly (P<0.05) lower and higher than check of respective family.
17 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi- 
smooth; Lu=sub-okra;
27 1 replication.
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Table 26. Mean cleanability percentages17 for visible (motes and leafy mate­
rial) , invisible and total trash at one lint cleaning arranged by genotypes
over six environments.27
Genotype37 Visible
trash
Leafy
material
Motes Invisible
trash
Total
trash
___ o. ___
La.213-613 check 53.79 48.83 56.56 -3 .36 35.38
La.213-613 Le 52.52 49.09 52.35 6.96 39.47
La.213-613 L° 54.98 51.66 53.27 7.55 38.16
La.213-613 Ls 52.79 50.99 49.57 15.50 40.79
La.213-613 fgne 53 .81 49.69 54.74 -0. 01 36.87
La.213-613 t3ne 51.68 49.65 49.39 18.72 37.64
La.213-613 t,fgne 
L fgne
53.56 50.61 53.26 6.12 34.49
La.213-613 55. 99 51. 86 53.49 3.46 39.09
MD 65-11 Check 53.48 51.09 48.57 0.40 35.41
MD 65-11 L 51.92 51.79 43.95 0.64 34.38
MD 65-11 L° 52.15 49.51 51.06 13.53 36.19
MD 65-11 Ls 49.05 48.54 46.55 8.58 33.94
LSD (0.05) 4.38 3.98 7.47 22.69 5.93
1 / • •Calculated as percentage removal of zero lint cleaning values.
27 Alexandria, Bossier City, and St.Joseph, 1986 and 1987.
37 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; 
t3=semi-smooth; Lu=sub-okra;
Table 27. Combined ANOVA (twelve genotypes and six environments17) for the 
Shirley Analyzer lint trash data at two lint cleanings.
Dependent variables mean squares
Source of
variation df
Visible
trash
Motes Leafy
material
Invisible
trash
Total
trash
Environment27 5 2.437 ** 0.408 ** 0.934 ** 2.544 ** 5.296 **
Repl.(Environ.) 5 0.019 0.001 0.009 0.741 ** 0.516 **
Isoline 11 0.155 ** 0. 009 0.142 ** 0.239 * 0.438 *
Isoline*Environ. 55 0.049 ** 0.009 ** 0. 026 ** 0.126 0.188 *
Error 55 0. 013 0. 005 0. 011 0.089 0.101
CV (%) 10.1 16.1 14.6 24.3 13.4
*,** Significant at P=0.05 and P=0.01, respectively.
1/ Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 28. Mean mote percentages at two lint cleanings arranged by genotypes
at six environments.
Genotype 1/ Alexandria Bossier City St. Joseph
1986 1987 1986 1987 1986 19872/
La.213-613 check 0.28 0.23
_____ ___
0. 33 0.48 0.69 0. 61
La.213-613 Le 0.32 0.31 0.23 0.47 0.61 0.65
La.213-613 L° 0.26 0.36 0.46 0.46 0.66 0.43
La.213-613 Ls 0.25 0.31 0. 37 0.41 0.59 0.32
La.213-613 fgne 0. 39 0.41 0.28 0.43 0.78 0.68
La.213-613 t3ne 0.25 0.31 0.37 0.41 0. 62 0.57
La.213-613 t,fgne 0.29 0.32 0.41 0.47 0.75 0.53
La.213-613 L fgne 0.29 0.47 + 0.35 0.53 0.68 0.62
MD 65-11 check 0.23 0.35 0.43 0.41 0.64 0.49
MD 65-11 Lu 0.32 0.32 0.45 0.52 0.61 0.37
MD 65-11 L° 0.32 0.26 0.43 0.52 0. 66 0.43
MD 65-11 Ls 0.22 0.41 0.51 0.55 0.51 0.47
+ Significantly (P<0.05) higher than check of respective family.
1/ Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi- 
smooth; Lu=sub-okra;
2/ 1 replication.
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Table 29. Mean percentages of visible (motes and leafy material), invisible and total
trash at two lint cleanings arranged by genotypes over six environments.^
Genotype2/ Visible trash Leafy !Material Motes Invisible
trash
Total
trash
. s- _________
3/ 4/
'■o ------
La.213-613 check 1.27 (51.6) 0.85 (66.9) 0.42 1.19 2.46
La.213-613 Le 1.23 (52.3) 0.82 (66.7) 0.41 1.12 2.35
La.213-613 L° 1.23 (50.4) 0.79 (64.2) 0.44 1.21 2.44
La. 213-613 Ls 1. 02 * (47.4) 0.64 * (62.8) 0.38 1.13 2.15
La.213-613 fgne 1.15 (51.6) 0.67 * (58.3) 0.47 1.09 2.23
La. 213-613 t3ne 0. 88 * (47.1) 0.48 * (54.6) 0.40 0.99 1.87 *
La.213-613 t,fgne 0.97 * (40.2) 0.52 * (53.6) 0.45 1.44 2.41
La.213-613 L fgne 1.21 (49.6) 0.73 (60.3) 0.47 1.23 2.44
MD 65-11 check 1.18 (48.2) 0.76 (64.4) 0.42 1.32 2.45
MD 65-11 Lu 1.12 (45.3) 0. 68 (60.7) 0.43 1. 35 2.47
MD 65-11 L° 1.21 (49.6) 0.77 (63.6) 0.43 1.23 2.44
MD 65-11 Ls 1.16 (43.6) 0.72 (62.1) 0.44 1.50 2.66
LSD (0.05) 0.19 0.14 0.08 0.30 0.37
* Significantly (P=0.05) lower than the normal check of respective family.
1/ Alexandria, Bossier City, and St. Joseph, 1986 and 1987.
2/ Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; t3=semi-smooth 
Lu=sub-okra;
3/ Percentage of total trash.
4/ Percentage of visible trash.
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Table 30. Mean cleanability percentages17 for visible (motes and leafy ma­
terial) , invisible and total trash at two lint cleanings arranged by geno­
types over six environments.27
Genotype 37 Visible
trash
Leafy
Material
Motes Invisible
Trash
Total
Trash
____o,_____
La.213-613 check 37.31 16.04 36.89 6.49 11.21
La.213-613 Le 43.82 20.78 42.14 -27.57 9.93
La.213-613 L° 39.24 18.72 29.30 3.26 13.75
La.213-613 Ls 43 .49 16.80 40.84 - 3.75 12.50
La.213-613 fgne 43.02 21.38 38.40 9.52 15.25
La.213-613 t3ne 39.55 17.63 29.97 -24.85 10.04
La.213-613 t,fgne 
L fgne
41.24 16.09 35.72 -34.13 1.36
La.213-613 38.85 20.36 32.78 2.39 10.75
MD 65-11 check 35.81 16.67 35.15 2.80 8.54
MD 65-11 L 40.16 15.86 38.34 - 5.22 9.90
MD 65-11 L° 42.58 16.85 36.74 4.58 14.40
MD 65-11 Ls 39.29 12.85 39.90 - 2.62 8.58
LSD (0.05) 8.04 6.89 11.77 62.81 10.53
17 Calculated as percentage removal of one lint cleaning values.
27 Alexandria, Bossier City, and St.Joseph, 1986 and 1987.
37 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; 
t3=semi-smooth; Lu=sub-okra; 119
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Table 31. Mean percentages of visible (motes and leafy 
material), invisible, and total trash, arranged by number of 
lint cleanings over four leaf types, two genetic backgrounds 
and eight environments.1/
Visible Leafy Invisible Total
trash Motes material trash trash
0 Lint cleanings
* * * * * 
4.09 a 1.43 a 2.67 a 1.33 a 5.43 a
1 Lint cleaning
1.96 b 0.73 b 1.23 b 1.26 b 3.22 b
2 Lint cleanings
1.16 c 0.45 c 0.71 c 1.23 b 2.39 C
* Means within a columns for a given trash component followed 
by a letter in common do not differ significantly at P=0.05 
according to "LSD" test.
1/ Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 
1987) and St. Joseph (1986, 1987).
Table 32. Combined ANOVA (four leaf types, two genetic backgrounds and eight 
environments17) for the Shirley Analyzer lint trash data at the zero lint 
cleanings.
Source
of
variation df
Dependent variables mean squares
Visible Motes 
trash
Leafy
material
Invisible
trash
Total
trash
Environment27 7 27.583 ** 2.408 ■k k 15.709 ** 1.636 kk 33.793 **
Repl.(Environ.) 7 0.081 0.044 0. 060 0.399 k 0.386
Family37 1 0.845 0.144 0.291 0.569 kk 0.027
Family*Environ. 7 0.589 * 0.177 k 0. 282 0.059 0.531
Leaf type47 3 1. 131 0.019 1.136 0.091 0.792
Leaf type*Environ. 21 0.710 ** 0.045 0.496 ** 0.218 1.331 **
Family*Leaf type 3 0.718 0.153 0.258 0.113 0.782
Environ*Family*
Leaf type 21 0.184 0. 054 k 0.117 0.165 0.288
Error 49 0.169 0.029 0.100 0. 153 0.350
CV (%) 10. 0 12.1 11.8 29.3 10.9
*, ** Significant at P=0.05 and P=0.01, respectively.
17 Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987) and St. 
Joseph (1986, 1987).
27 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea-island and 
sub-okra).
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Table 33. Mean percentages of visible (motes and leafy material), invisible and total
trash at zero lint cleaning, arranged by genetic background over eight environments.
Trash 
component 
and Average 
family
Alexandria17 Bossier City17 St. Joseph17
1985 1986 1987 1985 1986 1987 1986 1987
<5.
Visible trash
o
k * * * * k k * *
La.213-613 4.18 a 2.80 a 2.58 a 2.84 a 4.19 a 4.72 a 5.14 a 6.88 a 4.43 a
MD 65-11 4.01 a 3.13 a 2.56 a 2.67 a 4.33 a 4.41 a 5.08 a 5.96 b 3.90 b
Motes
La.213-613 1.46 a 1.22 a 0.83 a 1. 07 a 1.88 a 1.34 a 1.47 a 2.31 a 1. 64 a
MD 65-11 1.39 a 1.22 a 0.85 a 1.15 a 1.77 a 1.34 a 1. 60 a 1.78 b 1.42 a
Leafy material
La.213-613 2.72 a 1. 60 a 1.75 a 1.77 a 2.31 a 3.38 a 3.66 a 4.57 a 2.79 a
MD 65-11 2.62 a 1.91 a 1.72 a 1.51 a 2.56 a 3.07 a 3.48 a 4.18 b 2.49 a
Invisible trash
La.213-613 1.35 a 1.25 b 1.21 a 1.73 a 1.03 a 1.84 a 0.87 a 1.67 a 0.98 a
MD 65-11 1.49 a 1.99 a 1.32 a 1.40 a 1.11 a 1.83 a 0.95 a 1.86 a 1.36 a
Total trash
La.213-613 5.45 a 4.05 a 3.79 a 3.94 a 5.22 a 6.57 a 6.01 a 8.55 a 5.41 a
MD 65-11 5.42 a 4.49 a 3.89 a 4.08 a 5.45 a 6.24 a 6. 02 a 7.82 a 5.27 a
* Means of families for each trash component and environment followed by a letter in 
common do not differ at P=0.05 according to "LSD" test.
17 Average of 2 replications and 4 leaf shapes in each environment (St.Joseph, 1987= 1 
replication).
Table 34. Mean percentages of visible (motes and leafy material) and total trash with
zero lint cleaners, arranged by leaf type at eight environments.
Trash comp. Alexandria7 Bossier City St. Joseph7
and Average --------------------  --------------------  ------------
Leaf type 1985 1986 1987 1985 1986 1987 1986 1987
Visible Trash
* * * * * * * *
Normal 4.10 2.79 a 2.60 a 2.53 a 4.29 a 4 .43 a 4.91 ab 6.99 a 4.47 a
Semi-okra 4.19 2.95 a 2.55 a 2 .84 a 4.41 a 4.29 a 4.99 ab 7.10 a 4.61 a
Okra 4.27 3 . 01 a 2.79 a 2.87 a 4.10 a 4.77 a 5.59 a 6.70 a 4.36 a
Super-okra 3 . 82 3 .11 a 2.34 a 2.77 a 4.24 a 4.77 a 4.94 b 4.89 b 3.23 b
Motes
Normal 1.44 1.21 a 0.88 a 1.07 a 1.74 a 1.37 a 1.50 a 2.18 a 1.67 a
Semi-okra 1.45 1.24 a 0.87 a 1.09 a 1.97 a 1.28 a 1.55 a 2.06 ab 1.62 a
Okra 1.39 1.16 a 0.85 a 1.03 a 1.65 a 1.39 a 1.50 a 2 .11 ab 1.56 ab
Super-okra 1.41 1.27 a 0.76 a 1.24 a 1.95 a 1.32 a 1.61 a 1.82 b 1.28 b
Leafy Material
Normal 2.67 1.58 a 1.71 a 1.46 a 2.55 a 3.06 a 3.42 b 4.81 a 2.80 a
Semi-okra 2 .74 1.70 a 1.69 a 1.74 a 2.44 a 3.01 a 3.45 b 5.04 a 2.99 a
Okra 2.87 1.85 a 1.95 a 1.84 a 2 .45 a 3.38 a 4.09 a 4.59 a 2.80 a
Super-okra 2.41 1.84 a 1.59 a 1.53 a 2.29 a 3.45 a 3.34 b 3.07 b 1.95 b
Total Trash
Normal 5.41 4.14 a 3.72 a 3.62 a 5.53 ab 6.16 ab 5.89 a 8.66 a 5.69 a
Semi-okra 5.47 4.06 a 3.76 a 3 .95 a 5.77 a 5.99 b 5. 61 a 9.11 a 5.54 a
Okra 5.62 4.48 a 4.27 a 4.21 a 4.79 b 6.34 ab 6.63 a 8.61 a 5.66 a
Super-okra 5.23 4.41 a 3.61 a 4.25 a 5.25 ab 7.13 a 5.96 a 6.36 b 4.47 b
* Means of families for each trash component and environment followed by a letter in
common do not differ at P=0.05 according to "LSD" test.
1/ Average of 2 replications and 2 families (St.Joseph, 1987= 1 replication).
Table 35. Mean motes cleanability at the gin stand as affected by two genetic back­
grounds, four leaf types and eight environments , without and with covariance adjust­
ment for initial amount of motes at the feeder apron.
Family or
Leaf Average 
type
Alexandria Bossier City St . Joseph
1985 1986 1987 1985 1986 1987 1986 1987
O , ___
No covariance
La.213-613 69.8 
MD 65-11 68.0
*
a
a
77. 3 
71.5
*
a
b
62.2
68.0
k
b
a
74.4
75.5
k
a
a
-p —  —  —
66.8
59.7
k
a
b
71.2
71.8
*
a
a
68.3
71.9
k
a
a
*
58.9
64.3
b
a
*
65.9 b 
78.6 a
With covariance
La.213-613 69.6 a 74.4 a 70.8 b 74.5 a 64.3 a 71.4 a 66.8 a 55.1 b 65.1 b
MD 65-11 68.2 a 72.8 a 75.3 a 76.6 a 59.8 b 71.5 a 69.9 a 62.7 a 71.7 a
No covariance
Normal 70.2 a 77.3 a 64.4 a 74.7 a 65.9 a 70. 3 a 71.5 a 66.0 a 73.3 a
Semi-okra 68.7 ab 74.1 a 65.3 a 77.1 a 57.5 b 71.7 a 67.7 a 66.7 a 70.9 a
Okra 70.9 a 74.8 a 68.4 a 77. 6 a 67.9 a 71.1 a 73.0 a 62.1 a 73.8 a
Super-okra 65.9 b 71.5 a 62.5 a 70.2 a 61.9 ab 72.9 a 68.3 a 51.7 b 71.0 a
With covariance
Normal 69.3 ab 74.1 a 72.0 a 76. 3 a 64.2 a 70.8 a 69.5 a 59.9 ab 67.8 a
Semi-okra 68.5 ab 73.5 a 72.9 a 76.4 a 57.7 b 72.3 a 67. 0 a 61.7 a 66.9 a
Okra 70.3 a 74.8 a 75.4 a 77.8 a 66.2 a 70.5 a 69.9 a 58.8 ab 69.1 a
Super-okra 67.4 b 71.9 a 71.9 a 71.7 a 60.2 ab 72.3 a 67.0 a 54.9 b 69.8 a
* Means followed by a letter in common do not differ at P=0.05 according to "LSD" test.
Calculated from the feeder apron and Shirley Analyzer data, expressed on lint basis
after transformation of fractionator values with boll samples lint percentage values. 124
Table 36. Combined ANOVA (four leaf types, two genetic backgrounds and 
eight environments) for the Shirley Analyzer lint trash data at one lint 
cleaning.1/
Source
of
variation df
Dependent variables mean squares
Visible
trash
Motes Leafy
material
Invisible
trash
Total
trash
Environment27 7 4.686 ** 0.655 ** 2.457 ** 1.523 ** 6.654 **
Repl.(Environ.) 7 0. 012 0.011 0.008 0.531 ** 0.561 **
Family37 1 0. 028 0. 026 0.109 0.590 ** 0.366
Family*Environ. 7 0.104 0. 030 * 0. 065 0.040 0.100
Leaf type47 3 0.146 0.022 0.178 0. 024 0. 061
Leaf type*Environ. 21 0.167 0.027 ** 0. 088 0.158 0.350
Family*Leaf type 3 0.218 0. 015 0.121 0.120 0.453
Environ*Family*
Leaf type 21 0.075 * 0. 008 0.046 * 0.215 0.342
Error 49 0.034 0. 008 0. 025 0.148 0.177
CV (%) 9.3 12.4 12.7 30.6 13.1
*, ** Significant at P=0.05 and P=0.01, respectively.
17 Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987) and St. 
Joseph (1986, 1987).
27 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea-island and 
sub-okra).
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Table 37. Mean percentages of visible (motes and leafy material) and invisible trash
at one lint cleaning arranged by genetic background at eight environments.
Trash 
component 
and Average 
family
Alexandria1/ Bossier City1/ St. Joseph1/
1985 1986 1987 1985 1986 1987 1986 1987
Visible trash
o
* * * * * * * * *
La.213-613 1.98 a 1.51 a 1.26 a 1.37 a 2.17 a 1.95 a 2.47 a 2.97 a 2.26a
MD 65-11 1.95 a 1.60 a 1.28 a 1.36 a 2.29 a 2.04 a 2 .45 a 2.65 b 1.91 b
Motes
La.213-613 0.74 
MD 65-11 0.71
a
a
0.69
0.70
a
a
0.41
0.45
a
a
0.52 
0. 63
b
a
1.03
1.01
a
a
0.54
0.65
b
a
0.71
0.85
b
a
1.04
0.93
a
b
0.80
0.72
a
b
Leafy material
La.213-613 1.52 a 0.85 a 0.85 a 1.14 a 1.41 a 1.76 a 1.93 a 1.46 a 1.79 a
MD 65-11 1.40 a 0.83 a 0.73 a 1.28 a 1.39 a 1.60 b 1.72 b 1.19 b 1.49 a
Invisible trash
La.213-613 1.19 b 1.12 a 1.20 a 1.01 a 1.03 a 1. 64 a 0.75 a 1.58 a 1.11 a
MD 65-11 1.32 a 1.25 a 1.40 a 1.28 a 1.05 a 1.78 a 0.77 a 1.70 a 1.44 a
* Means of families for each trash component and environment followed by a letter in
common do not differ at P=0.05 according to "LSD" test.
I f  Average of 2 replications and 4 leaf shapes (St.Joseph, 1987= 1 replication).
Table 38. Mean percentages of visible trash (motes and leafy material) at one lint
cleaning arranged by leaf type at eight environments.
Trash comp.
and Average
Leaf type
Alexandria1/ Bossier City1/ St. Joseph17
1985 1986 1987 1985 1986 1987 1986 1987
__9.
Visible Trash
* * * * * * * * *
Normal 1.95 a 1.56 a 1.21 a 1.25 a 2.26 a 1.94 a 2.46 a 3.01 a 1.89 b
Semi-okra 2.02 a 1.69 a 1.33 a 1.34 a 2.13 a 1.84 a 2.39 a 3.12 a 2.58 a
Okra 2.01 a 1.44 a 1. 32 a 1.36 a 2.24 a 2.07 a 2.67 a 2.94 a 2.13 b
Super-okra 1.87 a 1.52 a 1.21 a 1.51 a 2.29 a 2.13 a 2.33 a 2.17 b 1.74 b
Motes
Normal 0.72 a 0.73 a 0.42 a 0.50 b 0.95 b 0.55 a 0.80 a 1.10 a 0.67 b
Semi-okra 0.76 a 0.79 a 0.50 a 0.51 b 0.99 ab 0.57 a 0.81 a 1.09 a 0.93 a
Okra 0.70 a 0.59 b 0.40 a 0.54 b 1.06 ab 0.63 a 0.73 a 0.92 b 0.73 b
Super-okra 0.74 a 0.68 ab 0.40 a 0.75 a 1.09 a 0. 64 a 0.78 a 0.84 b 0.72 b
Leafy material
Normal 1.24 ab 0.83 a 0.80 a 0.75 a 1.31 a 1.39 a 1.66 ab 1.92 a 1.22 be
Semi-okra 1.26 ab 0.90 a 0.83 a 0.84 a 1.15 a 1.27 a 1.58 b 2.04 a 1.66 a
Okra 1.32 a 0.86 a 0.92 a 0.82 a 1.18 a 1.44 a 1.93 a 2.02 a 1.40 ab
Super-okra 1.13 b 0.84 a 0.81 a 0.76 a 1.20 a 1.49 a 1.55 b 1.33 b 1.02 c
* Means of families for each trash component and environment followed by a letter in
common do not differ at P=0.05 according to "LSD" test.
1/ Average of 2 replications and 2 families (St.Joseph, 1987= 1 replication). 127
Table 39. Mean cleanability percentages pf total trash and its components at one
lint cleaning arranged by leaf type at eight environments.
Trash comp. Alexandria17 Bossier City17 St. Joseph17
Leaf type 1985 1986 1987 1985 1986 1987 1986 1987
9.
Total trash
k k k * k it it k *
Noripal 35.8 a 34.7 a 30.4 a 33 .1 a 39.3 a 32.4 a 41.8 a 36.8 a 40.4 a
Semi-okra 36.6 a 30.9 a 25.6 a 41.2 a 40.7 a 32.9 a 49.1 a 37.7 a 33.4 a
Okra 37.7 a 40.7 a 26.7 a 39.4 a 37.7 a 34.6 a 48.8 a 36.5 a 36.9 a
Super-okra 35.9 a 35.9 a 25.9 a 35.8 a 36.3 a 34.9 a 46.7 a 34.1 a 39.4 a
Visible trash
Noripal 51.4 a 43.7 ab 53.1 a 50.3 a 47.2 a 55.9 a 49.8 a 56.8 a 58.2 a
Semi-okra 50.8 a 42.4 b 47.7 a 52.6 a 51.8 a 56.9 a 52.2 a 55.9 a 43.4 b
Okra 52.2 a 51.7 a 52.2 a 52.5 a 45.3 a 56.3 a 52.2 a 55.9 a 51.1 ab
Super-okra 50.2 a 50.8 ab 48.1 a 45.1 a 45.8 a 55.3 a 52.9 a 55.5 a 46.3 b
Motes
Noripal 49.6 a 38.8 ab 53.1 a 53.2 a 44.4 ab 57.1 a 46.2 a 49.4 a 60.3 a
Semi-okra 46.7 a 35.9 b 43.4 a 53 .8 a 49.6 a 53.8 a 47.9 a 45.2 a 41.1 b
Okra 49.5 a 48.8 a 52.4 a 47.4 a 35.8 b 54.1 a 50.6 a 56.1 a 52.6 ab
Super-okra 47 . 3 a 46.1 ab 46.7 a 39.6 a 44.2 ab 51.3 a 51.5 a 53.4 a 43.8 b
Leafy material
Noripal 48.6 a 45.4 a 53.1 a 40.9 b 43 .9 be 54.6 a 43.7 a 60.1 a 44.7 ab
Semi-okra 49.4 a 43.2 a 50.3 a 44.3 ab 50.1 a 57.4 a 46.1 a 59.6 a 39.4 b
Okra 49.6 a 48.2 a 51.8 a 46.8 a 45.5 ab 56.7 a 44.4 a 55.7 a 45.5 a
Super-okra 47.8 a 45.3 a 48. 3 a 45.4 ab 39.4 c 56.5 a 44.8 a 56.3 a 44.9 ab
Invisible trash
Noripal 2.1 a 15.3 a 4.9 a - 8. 3 a 8.8 a -0.1 a 4.3 a 3.4 a -25.1 b
Semi-okra 2.2 a -3.4 a -16.1 a 15. 9 a -1.3 a -15.8 a 29.4 a 15.6 a -16.4 b
Okra 7.6 a 12.7 a - 2.8 a 10. 9 a -13.9 a 15.9 a 29.3 a 10.1 a -10.8 ab
Super-okra 5.2 a -4.5 a - 2.5 a 17. 9 a -2.9 a 16.1 a 14.7 a -10.7 a 21.9 a
* Means of leaf types for each trash component and environment followed by a letter in
common do not differ at ]?=0.05 according to "LSD" test.
1/ Average of 2 replications and 2 families (St.Joseph, 1987= 1 replication).
Table 40. Combined ANOVA (four leaf types, two genetic backgrounds and 
eight environments17) for the Shirley Analyzer lint trash data at two lint 
cleanings.
Source
of
variation
Dependent variables :mean squares
df Visible
trash
Motes Leafy
material
Invisible
trash
Total
trash
Environment27 7 1.493 ** 0.228 ** 0.721 ** 1.372 ** 3.004 **
Repl.(Environ.) 7 0.015 0. 010 0. 005 0.538 ** 0.436 **
Family37 1 0.0003 0. 016 0.021 0. 648 0.551
Family*Environ. 7 0.030 0.008 0.014 0.141 0.165
Leaf type47 3 0.063 0.005 0.043 0.086 0.014
Leaf type*Environ. 21 0.062 * 0.009 0.036 ** 0.078 0.186
Family*Leaf type 
Environ*Family*
3 0.048 0.007 0. 036 * 0.160 0.276
Leaf type 21 0.026 0.007 0.010 0.144 0.205
Error 49 0.015 0.006 0.012 0.111 0.129
CV (%) 10.6 17.4 15.4 27.0 15.1
*, ** Significant at P=0.05 and P=0.01, respectively.
17 Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987) and St. 
Joseph (1986 and 1987) .
27 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea-island and 
sub-okra).
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tTable 41. Mean percentages of visible trash and leafy material at two lint cleanings 
arranged by leaf type at eight environments.
Trash comp.
and Average 
Leaf type
Alexandria1/
r
Bossier City1/ St. Joseph1/
1985 1986 1967 1985 1986 1987 1986 1987
<3.
Visible trash
o
* * * * * * * * *
Normal 1.20 a 0.98 a 0.78 a 0.76 a 1.26 a 1.16 a 1.47 a 1.86 a 1.89 b
Semi-okra 1.16 a 1. 06 a 0.79 a 0.79 a 1.21 a 1.08 a 1.38 a 1.65 a 2.58 a
Okra 1.18 a 0.92 a 0.89 a 0.73 a 1.27 a 1.27 a 1.48 a 1.76 a 2.13 b
Super-okra 1.09 a 0.89 a 0.79 a 0.78 a 1.32 a 1.22 a 1.45 a 1.32 b 1.74 b
Leafy material
Normal 0.75 a 0.52 a 0.53 a 0.47 a 0.67 a 0.78 a 1.03 a 1.19 a 0.89 ab
Semi-okra 0.70 a 0.52 a 0.47 a 0.47 a 0. 60 a 0.74 a 0.88 a 1.05 ab 1.06 a
Okra 0.73 a 0.51 a 0.60 a 0.42 a 0.70 a 0.82 a 0.99 a 1.10 a 0.72 be
Super-okra 0.66 a 0.50 a 0.56 a 0.43 a 0.73 a 0.79 a 0.97 a 0.77 b 0.49 c
* Means of leaf types for each trash component and environment followed by a letter in
common do not differ at P=0.05 according to "LSD" test.
1/ Average of 2 replications and 2 families (St.Joseph, 1987= 1 replication).
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Table 42. Combined ANOVA (twelve genotypes and six environ­
ments17) for nep content at zero, one, and two stages of lint 
cleaning.
Number of lint cleanings
Source of
variation df Zero One Two
Environment27 5 812.92 ** 1653.93 ** 3099.68 **
Repl.(Environ.) 5 101.66 ** 136.02 * * 338.86 **
Isoline 11 93.72 ** 204.85 ** 399.55 **
Isoline*Environ. 55 14.40 32.58 ** 70.84 **
Error 55 11.53 18.53 31.26
CV (%) 27.6 22.6 19.8
** Significant at P=0.01
1/ Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 43. Mean number of neps at zero, one, and two stages of lint cleaning
arranged by genotypes over six environments.17
Genotype27 Number of lint cleaners
Zero One Two
-------------------- n°/645 mm2 --------------
La.213-613 check 11. 64 16.55 26.18
La.213-613 Le 10.91 15.01 24.46
La.213-613 L° 9.55 15. 36 23.18
La.213-613 Ls 11.55 20.18 28. 01
La.213-613 fgne 10.73 16.46 24 .18
La.213-613 t3ne 11.36 15.91 25.73
La.213-613 t,fgne 9.64 17.18 25.46
La.213-613 L fgne 8.55 14.73 19.55
MD 65-11 check 16.36 25.09 33.64
MD 65-11 Lu 17.73 27.09 39.82
MD 65-11 L° 14.82 23.55 36.09
MD 65-11 Ls 14.82 21.73 33.18
LSD (0.05) 3.24 4.88 7.19
17 Alexandria, Bossier City, and St. Joseph, 1986 and 1987.
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; 
t3=semi-smooth; Lu=sub-okra;
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Table 44. Mean fiber length, length uniformity ratio, strength 
and micronaire as affected by. .genotypes and stages of lint 
cleaning over six environments , as measured by conventional 
methods (LSU Cotton Fiber Lab).
Genotype27 Length U.R. Strength Micronaire
0 lint cleaners mm % g/tex unit
La.213-613 check 27.46 46.1 21.48 4.39
La.213-613 L„ 27.51 46.2 21.91 4.46
La.213-613 L° 27.41 46. 3 21.33 4.40
La.213-613 L 27.00 * 46. 3 21.73 4.37
La.213-613 fgne 26.75 * 46.0 21.50 4.52
La.213-613 t,ne 26.87 * 46. 6 21.71 4.31
La.213-613 t,fgne 26.67 * 45.8 20.41 * 4.61 +
La.213-613 Lofgne 26.54 * 46.5 21. 56 4.52
MD 65-11 check 28.17 46. 6 23.11 4.15
MD 65-11 L 28.29 47. 0 22.97 4.18
MD 65-11 L 28.40 46.5 23.22 4.10
MD 65-11 L 28.22 45.5 * 22.73 4.25
LSD(0.05) 0.43 0.93 0.879 0.183
1 lint cleaner
La.213-613 check 26.42 45.8 21.78 4.40
La.213-613 L® 26.97 45. 3 21.81 4.45
La.213-613 L° 26.92 45.8 21.93 4.45
La.213-613 L 26.69 45. 3 21.48 4.40
La.213-613 fgne 26.54 45. 3 21.45 4.54
La.213-613 t,ne 26.47 * 44.4 * 21.11 4.32
La.213-613 t,fgne 26.19 * 44.8 * 20.46 * 4.48
La.213-613 Lofgne 26.34 * 45. 3 21. 51 4.47
MD 65-11 check 27.84 45.4 23.06 4.13
MD 65-11 Ld 27.91 44.9 22.76 4.17
MD 65-11 L 27.81 44.5 23.78 4.02
MD 65-11 L 27 .76 44.5 22.54 4.22
LSD(0.05) 0.41 0.91 0.713 0.178
2 lint cleaners
La.213-613 check 26.69 44.6 21.45 4.39
La.213-613 L® 26.85 44.9 22.46 + 4.43
La.213-613 L 26.75 44.6 22 . 09 4.40
La.213-613 L 26.52 44.3 21.05 4.41
La.213-613 fgne 26.34 44.9 21.30 4.57 +
La.213-613 t,ne 26.31 * 44.5 20.52 * 4.38
La.213-613 t^fgne 26.01 * 44.3 20.66 4.49
La.213-613 Lofgne 25.98 * 45.2 21.33 4.39
MD 65-11 check 27.81 44.8 23.02 4.16
MD 65-11 Ld 27.69 45.0 22.40 4.23
MD 65-11 L 27 . 69 44.3 22.71 4 .12
MD 65-11 L 27.51 43.4 * 22.93 4.13
LSD(0.05) 0.36 0.84 0.851 0.181
* + Significantly (P=0.05) lower or higher, respectively, than 
the normal check of respective family.
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Table 45. Mean fiber length, length uniformity ratio, strength 
and micronaire at zero, one and two lint cleanings over four 
leaf shapes, two genetic backgrounds and eight envi­
ronments , as measured by conventional methods (LSU Cotton 
Fiber Lab).
Number of 
lint
cleaners
Length U.R. Strength Micronaire
mm % g/tex unit
* * * *
0 27.61 a 46.1 a 22.27 a 4.26 a
1 27.13 b 44.8 b 22.33 a 4.25 a
2 26.92 c 44.1 c 22.23 a 4.26 a
LSD(0.05) 0.10 0.41 0.194 0.024
* Means of lint cleaners for each quality parameter followed 
by letter in common do not differ at P=0.05 according to 
"LSD" test.
' Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 
1987) and St. Joseph (1986 and 1987).
Table 46. Combined ANOVA (four leaf shapes, two genetic back­
grounds and eight environmentsv ) for number of neps at zero, 
one and two lint cleanings.
Source
of
variation
Number of Lint Cleaners
df Zero One Two
mean squares
Environment 7 678.93 ** 1300.98 ** 2535.22 **
Repl.(Environ.) 
Family'
7 49.74 ** 81.79 ** 141.46 **
1 487.67 ** 1094.51 ** 2075.01 *
Family*Environ. 
Leaf type
7 35.17 81. 38 * 252.60 **
3 15.14 104.47 * 125.91
Leaf type*Environ. 21 10.92 26.80 34.61
Family*Leaf type 3 11.39 13.17 26.73
Environ*Family*
Leaf type 21 14.17 23.68 49.12
Error 49 11.13 18.35 35.90
CV (%) 29.4 24.0 22 . 3
*, ** Significant at P=0.05 and P=0.01, respectively
Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 
1987) and St. Joseph (1986 and 1987).
' Quasi F-test
Two families: La.213-613 and MD 65-11.
Table 47. Mean number of neps at zero, one and two lint cleanings arranged by gene­
tic background over leaf types at eight environments.
Number
of
lint Average 
cleaners
Alexandria17 Bossier City17 St. Joseph17
1985 1986 1987 1985 1986 1987 1986 1987
O , , . r-_2j i / o ‘i imu
0 Lint cleaning
* * * * * * * * *
MD 65-11 13.35 
La.213-613 9.37
a
b
6. 01 
5. 01
a 15.51 a 15.12 a 
a 13.12 a 9.75 b
6.51 a 14.62 a 
5.25 a 10.88 a
6.62 a 
3.75 a
29.75
19.75
a
b
12.1
5.5
a
b
1 Lint cleaning
MD 65-11 20.75 
La.213-613 14.88
a
b
9.62
9.62
a 25.63 a 24.38 a 
a 18.88 b 18.63 b
12.01 a 16.88 a 
9.75 a 14.01 a
12.75 a 
6.25 b
43.51
29.25
a
b
21.7
10.5
a
b
Two Lint cleanings
MD 65-11 30.97 
La.213-613 22.65
a
b
17.63
14.88
a 37.25 a 37.75 a 
a 29.37 b 25.75
18.38 a 23.25 a 
b 15.01 a 25.01 a
18.75 a 
11.38 b
65.01
40.51
a
b
28.5
16.0
a
b
* Means of families for each trash component and environment followed by a letter in
common do not differ at P=0.05 according to "LSD" test.
17 Average of 2 replications and 4 leaf shapes (St.Joseph, 1987= 1 replication).
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Table 48. Mean fiber length, length uniformity ratio, strength 
and micronaire arranged by genetic backgroun and number of 
lint cleaners over four leaf types and eight environments.1/
Families 
and number of 
lint cleaners
Length U.R. Strength Micronaire
mm % g/tex unit
0 Lint cleaners
MD 65-11 
La.213-613
*
28.04 a 
27.18 b
*
46.1 a 
46.0 a
*
22.89 a 
21.64 b
*
4.16 b 
4.37 a
LSD(0.05) 0.51 0.45 0.718 0.18
1 Lint cleaner
MD 65-11 
La.213-613
27.61 a 
26.64 b
44.5 b 
45.1 a
22.95 a 
21.70 b
4.11 b 
4.37 a
LSD(0.05) 0.41 0.46 0.521 0.18
2 Lint cleaners
MD 65-11 
La.213-613
27.36 a 
26.47 b
44.0 a 
44.2 a
22.73 a 
21.72 b
4.15 b 
4.36 a
LSD(0.05) 0.43 0.65 0.513 0.191
* Means followed by a letter in common do not differ at P=0.05 
according to "LSD" test.
1/ Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 
1987) and St. Joseph (1986 and 1987).
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Table 49. Overall 7 phenotypic path coefficient analyses by 
number of lint cleaners of number of neps per 645 mm and 
fiber quality parameters.
Pathway2/
Number of lint cleaners
Zero One Two
Necs vs Lenath
Direct effect P15 
Indirect effect via 
U.R. r.pP25 
Strength r13P35 
Micronaire r14P45
0.309
-0.002 
-0.127 
0.220
0. 355
-0.013 
-0.128 
0. 239
0.457
-0.002 
-0.204 
0. 235
Correlation r15 0.401 ** 0. 453 ** 0.487 **
Neos vs Uniformitv
Direct effect P25 
Indirect effect via 
Length r21P15 
Strength r23P35 
Micronaire r24P45
0. 097
-0.006 
0.0008 
-0.113
0. 326
-0.014
0.056
-0.214
0.361
-0.002 
0. 087 
-0.194
Correlation r25 -0.021 0.154 * 0.252 **
Neos vs Strenath
Direct effect P35 
Indirect effect via 
Length r31P15 
U.R. r32P25 
Micronaire r34P45
-0.242
0.163 
-0.0003 
0.229
-0.248
0.183 
-0.074 
0. 310
-0.376
0.248 
-0.083 
0. 316
Correlation r35 0.149 0.171 * 0.104
Necs vs Micronaire
Direct effect P45 
Indirect effect via 
Length r41P,5
U . K .  J-A? 25
Strength r43P35
-0.430
-0.160 
0. 026 
0.130
-0.564
-0.151 
0.124 
0.137
-0.580
-0.185 
0.121 
0.205
Correlation r45 -0.430 ** -0.453 ** -0.439 **
Residual Px5 
^ P x5
0.855
0.269
0.759
0.424
0. 686 
0. 529
* ** significant at P=0.05 and P=0.01, respectively.
' Combined analysis for all the data available.
P and r indicate direct path coefficient and phenotypic 
correlation coefficient, respectively.
Table 50. Combined ANOVA (twelve genotypes and six environments17) 
for composite grade at zero, one, and two lint cleanings.
Number of lint cleanings
Source of
variation df Zero One Two
Environment27 5 846.22 ** 338.85 ** 301.09 **
Repl.(Environ.) 5 11.34 4.32 5.78
Isoline 11 44.93 ** 44.98 ** 26.92 **
Isoline*Environ. 55 19.42 ** 13.02 * 5.39
Error 55 6.54 6.61 4.78
CV (%) 3.0 2.8 2.3
*, ** Significant at P=0.05 and P=0.01, respectively.
17 Alexandria, Bossier City and St. Joseph, 1986 and 1987. 
27 Quasi F-test.
Table 51. Mean composite grade at zero, one, and two lint cleanings arranged
by genotypes over six environments.1/
Genotype27 Number of lint cleaners
Zero One Two
La.213-613 check 83.46 88.09 92.45
La.213-613 Le 83.55 90.55 93.27
La.213-613 L° 81.91 88.00 93 .27
La.213-613 Ls 85.27 92.27 + 95.27 +
La.213-613 fgne 84.36 90.55 94.36
La.213-613 t3ne 86.81 92.73 + 98.18 +
La.213-613 t,fgne 86. 00 92.73 + 94.36
La.213-613 L fgne 80.27 91.36 + 93.18
MD 65-11 check 86.46 89.73 92.73
MD 65-11 Lu 86.46 92.46 + 95.00 +
MD 65-11 L° 84.36 88.09 93.82
MD 65-11 Ls 86.09 93.73 + 95.27 +
LSD (0.05) 3.77 3.08 1.98
+ Significantly (P=0.05) higher than normal check of respective family. 
17 Alexandria, Bossier City, and St.Joseph (1986 and 1987) .
27 Key: Le=sea-island; L°=okra; Ls=super-okra; fg=frego; ne=nectariless; 
t3=semi-smooth; Lu=sub-okra;
Table 52. Combined ANOVA (four leaf types, two genetic backgrounds 
and eight environments17) for composite grade at zero, one and two 
lint cleanings.
Source
of
variation df
Number of lint cleaners
Zero One Two
Environment27 7 512.07 ** 196.33 ** 144.49 **
Repl.(Environ.) 7 21.21 * 6.57 11.88
Family37 1 91.88 2.70 16.13 *
Family*Environ. 7 19.87 24.01 1.71
Leaf type47 3 16.39 86.34 * 52.86 **
Leaf type*Environ. 21 23.22 23.40 53.27
Family*Leaf type 3 7.27 1.01 2.15
Environ*Family*
Leaf type 21 11.09 11.70 7. 09
Error 49 7.69 10.06 11.75
CV (%) 3.2 3.5 3.6
*, ** Significant at P=0.05 and P=0.01, respectively 
17 Alexandria (1985, 1986, 1987), Bossier City (1985, 1986, 1987), 
and St. Joseph (1986 and 1987).
27 Quasi F-test
37 Two families: La.213-613 and MD 65-11.
47 Four leaf types: normal, okra, super-okra, and semi-okra (sea- 
island and sub-okra).
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Table 53. Mean composite grade as affected by genetic background,
leaf types and stages of lint cleaning over eight environments.^
Family or
leaf
type
Number of lint cleanings
Zero One Two
* * *
La.213-613 84.27 a 90.20 a 93.41 b
MD 65-11 86.02 a 90.50 a 94.15 a
LSD(0.05) 1.92 2.11 0.57
Normal 85.13 a 88.97 b 92.03 c
Semi-okra 85.63 a 91.03 a 94.50 ab
Okra 84.10 a 88.97 b 93.53 b
Super-okra 85.70 a 92.43 a 95.07 a
LSD(0.05) 2.59 2.59 1.48
* Means followed by a letter in common do not differ at P=0.05 
according to "LSD" test.
1/ Alexandria (1985, 1986, 1987), Bosssier City (1985, 1986, 1987) 
and St. Joseph (1986, 1987).
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L.jyi.'HuijHV
Small leal %
Fig. 1. Small leaf percentage at the wagon apron 
by leaf type. Average of eight environments, 2 fa­
milies and 2 replications.
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Length (1)
P
Uniformity (2)
Strength (3)Neps (5)
Micronaire (4)
Residual (x)
Pig. 2. Path diagram showing casual relationship of fiber 
length, fiber strength, micronaire and uniformity ratio with 
number of neps on card web. P and r indicate direct path 
coefficient and correlation coefficient, respectively.
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Table 54. Average Pearson correlation coefficients for fiber 
length, length uniformity ratio, strength and micronaire at zero, 
one, and two lint cleanings, as determined by conventional 
methods (LSU Cotton Fiber Lab).
0 Lint cleaning
Length Uniformity Strength Micronaire
Length 
Uniformity 
Strength (g/tex) 
Micronaire
1
-0.019 
0.525 ** 
-0.517 **
-0.019
1
-0.003 
0.265 **
0.525 ** 
-0.003 
1
-0.538 **
-0.517 ** 
0.265 ** 
-0.538 ** 
1
1 Lint cleaning
Length Uniformity Strength Micronaire
Length 
Uniformity 
Strength (g/tex) 
Micronaire
1
-0.040 
0.515 ** 
-0.424 **
-0.040
1
-0.227 ** 
0.380 **
0.515 ** 
-0.227 ** 
1
-0.551 **
-0.424 ** 
0.380 ** 
-0.551 ** 
1
2 Lint cleanings
Length Uniformity Strength Micronaire
Length 
Uniformity 
Strength (g/tex) 
Micronaire
1
-0.004 
0.542 ** 
-0.405 **
-0.004
1
-0.231 ** 
0.334 **
0.542 ** 
-0.231 ** 
1
-0.544 **
-0.405 ** 
0.334 ** 
-0.544 ** 
1
** Significant at P=0.01 probability level.
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